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Bow View. In Drydock at the Brooklyn Navy Yard. 








Displacement, 12,700 tons. Speed, 188 knots. Maximum Coal Supply, 2,000 tons. Armor: Belt, 9 inches; turrets, 10 inches; deck, 2 to 4 inches. Armament; Four J2inch 40-caliber; twelve 
6-inch 45-caliber ; twenty 3-inch ; twenty 3-pounders; six l-pounders. Torpedo Tubes, four (two submerged), Complement, 600, 


1 1901 by W. H. Ran 
THE “RETVIZAN "—AMERICAN-BUILT BATTLESHIP FOR THE RUSSIAN NAVY.—([See page 268.) 
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average depth of 60 to 75 feet below the street Since 
the trains have been running a great many complaints 


iave arisen from the inhabitants of the houses along 


oute ind it is stated that the vibrations are 
ficient] marked to have caused cracks in several 
uilding No such effect of vibrations has been noticed 
or the other underground vstem \ special com 
missio: \ ippointed t ook into the matter and 
it nade it eport rhe commission, after a 
examination of the ocality convinced that 

‘ itior ire produced in a number of house 
t d along the oute of the Cent) London Rai! 
t experiments | to the conclusion that 

these i itior ire due to two Luise first, the tor 
rrea roportion o 1ion-suspended weight in the loco 
motive ur econd, the want of rigidity of the rails 
In orde o obviate the first difficulty the company has 
orde " ew type of ocomotive which is shortlv to 
e tester 0 the other hand, the engineers ar 


tudying the means of giving greater rigidity to tl 


1ils When the results of these tests have been made 
clea tl committee will be in a position to indicate 
thie measure to ¢ taken in order to suppress th 
v itlo oO ntral London system, as well 
the ru to be imposed in the case of new concessio! 
In any case the committee is of the opinion, accordi 
to the present experiments, that by taking special mea 
re ! bration of the new lines projected o1 
the t ila tem may be practically suppressed, b 
innot in ite the exact measures to be adopted befo 
the present tests are finished 
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MINING CONDITIONS IN SOUTH AFRICA 


Representatives from a large number of mining com 
vanie of South Africa have ecently arrived in this 
ount nd report that, in all probability, the out 
| of a from the Transvaal will not for many 
veal eq the imount reached when the Boer war 

ral In August, 1898, 483,000 ounces of refined 

\ produces ‘he output at the present time 
merel nominal It inticipation of the early ces- 
tion of hostilitie nd immediately after the cap- 
re of Johannesburg by the British, large orders for 
material were ent by the companies to replace that 
ich had isappeared or deteriorated during the 
enforced idleness of the war; but the supplies, though 
ceive it adjacent ports, have not been forwarded, 
ng to the continued raids of the Boer forces rhe 
irehe it Delagoa Bay and Durban are crowded 
th these hipment waiting for a conclusion of 
ostilitic Even were there no interruption to rail 

mit ld not be resumed at 

VO { mu Whites ine of thes 
not more ul 0 per cent are left The balance have 
ther ppeared or emigrated 

rhe t t milling plants on the reef 

ic] e! yperation at the beginning of the war 
is goo O1 one was destroyed, though several of 
the plants were run by the Boers to provide funds for 
efen purposes rhose mines producing the high 
est 2g! e ore iffered most The highest number of 
tamp workin was in October 1898, between 4,000 
nd 5,000, having increased from 3,567 in 1897 

rh ilue of the surface plants of the mines of 
the reef estimated at $125,000,000, and the cost to 


place then n as good condition as when closed down 
is estimated at fully 40 per cent of the original value 
The purpose of the visit of the South African min 


ing agents to the United States is to inspect the latest 
mproven n deep mining rhe introduction of 
ectrica oisting on the Comstock has greatly inter- 
ested ther nd will lead to the general adoption of 
this agent i motive power in South Africa, though 
cheap wat ower 1 not acce ible there rhe latest 
improvements in shaft-driving have been sought, and 
in some nstane orde} for such machinery have 


been given 


The agent ay ere no improvement in gold 
mining adapted to South African conditions that the 
mpanie ire not prepared to adopt They admit 
hat t nitiative and suggestion of improved min 
ing metho come rom the United State which 
upplic them with the latest inventions and most 


efficient machine 


soon as peace is assured that South 


African mining development will reach enormous pro 


portions Outcroppings of the Johannesburg extend 
for a length of 45 mile vith base dimensions of un 
known breadth or dept! rhe Catlin shaft, near 
Elandsfontein, 8&8 by 28 feet, has been sunk to a 
depth of 750 feet, and is now the deepest in South 
Africa It will be continued until the reef is inter 
sected At its present depth the rock temperature 
is 80 deg At Turfontein a diamond drill has struck 


the reef at a depth of 4,800 feet, and a shaft equal in 


dimensions to the “Catlin” will be sunk immediately 


Projects are being entertained to sink to depths of 
10.000 feet r even more f necessary South African 


engineers ar ndertake these abnormal 


yrojects, provided there is a reasonable assurance of 
] | 


errr ne 


ee ne erage ee net 


ore a carne 
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the existence of ore bodies at these depths. Heat 
conditions such as are present in the Comstock lode 


are said not to abound in the Transvaal 
It is said that superficial indications point to the 
existence of great ore bodies in Rhodesia, and confi 
dent assertions are made that the wonderful produc 
tion of the Johannesburg mines will be exceeded in 
a few years by those of the newest of British prov- 
inces 
—> + 6 >a 
FEEDING THE WILD ANIMALS. 
rhe feeding of wild animals in captivity, so that 
hey will thrive and grow contented in their con 
finement, has become a pretty accurate science in 
modern times, and the keepers of wild animals in 
zoological parks, menageries, and circuses, have at 
tained such success in this direction that it is rarely 
an animal dies because of improper feeding. Twenty 
five years ago this was not the case The mortality 
among menagerie animals was considerable, and the 
losses were so great that a systematic inquiry was 


made in regard to the feeding of wild animals i 


captivity Partly as the result of that inquiry, and 


partly because of the accumulating experience in 
handling the animals, present methods of feeding hav: 
practically eliminated all danger to the animals from 
the food they may eat 

Yet it has been an easy question to solve In a 
wild state the carnivorous animals are gluttons when 
they can find the food, but their restless activity pre 
vents any troubles from indigestion or over-feeding 
Likewise the reptiles gorge themselves with food, and 
then sleep off the effects for days at a _ time In 
tendencies are 


captivity these same apparent, but 


wisdom has taught the keepers not to feed the animals 


until they were stuffed This in confinement is not 
suited to their health Regular feeding in prescribed 


quantttie has been found the most satisfactory, and 


the animals are, as a result, kept in much better 
condition than when roaming wild, gorging them 


selv with food one day, and starving for a week a 
little later If all other conditions of cage life agreed 
with the wild animal is much as this regular, sys 


ematic feeding, the longevity of the creatures would 


undoubted] e much greater than their kind allowed 
to live in their natural habitats, subject to all the 
incertail of food supply 
The feedi of wild animals, birds, and fish in 
k or! e! consequently of scien 
ific interest and value Something less than $30,000 
worth of food is needed annually for the animals 
jirds, and fish in the public parl menageries, and 
iquariun in the limits of Greater New York A 
close analysis of the food purchased by this consider 
e sum shows that the largest amount of the money 


i pent for meat, fish, and fowl. There are altogether 


some forty to fifty different kinds of food used, and 


all of it is as good as the market affords The com 
mon idea that scraps and waste food can be fed to 
wild animals is hardly consistent with modern men 
agerie experience Such food would in a short time 
cause sickness and diseas¢ imong the animals in 
captivity Hence all the food is carefully selected 
and is of the very best In feeding the anima fish 
the greatest danger comes from ptomaine poison. 
Several fine otters and seals have been lost through 
feeding them with fish that had become tainted. The 
seals, sea-lior otter and pelicans are great con 
sumers of fish, an hey are fed every morning with 
medium-size herrin packed fresh in ice and deliv 
ered daily at the Zoological Park When it i im 


possible to secure good herring, other fish are pur 

chased and cut up, if too large, to suit the fastidious 

creatures who live on a fish diet. These fish-eating 
, 


animals and birds are very susceptible to poor food 


and any violent change in the quantity or quality 


it almost instantly cause icknes PI I 
sea-lions have been lost to zoo t 
past through insufficient knowledge concerning their 
food than any other cla of valuable specimens. The 


slightest taint of the fish produces symptoms which 
usually terminate in sickness and death 
rhe snakes are also very susceptible to the kind of 


food given them, and they prove éxtremely fastidious 


creature vhen held in captivity It is impossible to 
supply some of the reptile vith the special food they 
like il ibstitute are not taken kindly to at first 
Thus the big cobras in their native haunts live chiefly 
on other snake the mall harmless varieties Now 
it is manifestly im] ible to secure sufficient small 
snal to ipply tl voracious eaters at all season 
of tl il Neverthel the keepers of the Central 
Pa e an he Zoological Park in the Bronx 
n t efforts to lect small snakes for the valu 
a ’ hese ! from different point in 
ce t numbe1 hipments often amounting as 
t 0 at a time Fed on these lives snakes the 
in capt I appear satisfied with 

t} it it become necessary to appease their 
th rats and mice hen snakes ars caree 

Whil obras will not touch these rodents when 
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they are first placed before them, they can sometimes 
be enticed to swallow them when tied to the tail of 
a small snake or even when stuffed in the skin of a 
dead reptile. 

The other snakes are fed mostly on toads, mice, and 
rabbits Even English sparrows are purchased in 
considerable numbers for the reptiles. The average 
prices paid each year for these snake foods are two 
cents each for sparrows, four to five cents each for 
toads and frogs, and two to three cents for live mice. 
At these quotations many boys make quite a little 
pocket money, and the Zoological Park managers find 
the supply at times greater than the demand, so eager 
In the winter 
season, however, it sometimes becomes a question of 


are the youngsters to feed the snakes. 


considerable importance how to secure fresh food for 
the reptiles. At one time more than a dozen rattle 
snakes had to be killed because of the keepers’ inabil- 
ity to find plenty of live mice to keep them from 
starvation 

The wild carnivorous animals of the jungle need a 
certain amount of meat each day, and if they had 
their tastes always gratified they would accept nothing 


else; but stale bread is fed to them in addition to 


the meat The bears, monkeys, and other beasts of 
the jungle learn to eat bread with evident relish, 
but the lions and tigers look forward eagerly to their 
fresh meat, and are not satisfied until it comes. About 
the usual feeding hour each day these creatures grow 
restless and pace anxiously up and down their cages. 
The appearance of the keeper with their dinner is a 
ignal for whines and growls, and when the fresh 
meat is thrown to them they snap and snarl! surlily 
until they have disposed of it. Horse flesh has been 
found an excellent meat for these animals, and a cheap 
food at that. It probably forms the principal diet of 
the lions and tigers in Central Park, while the Zoologi- 
cal Garden bears receive a limited amount of “chuck” 
beef every day 

There is a great variety of food given to the other 
animals, and the mess department of the Park is an 
interesting place There the cooks are preparing for 
the apes and monkeys custards and puddings made 
out of tapioca, oatmeal or rice; chopping meat and 
fish for the aquatic turtles, and preparing vegetarian 
compounds for the land tortoises. There are great 
quantities of cabbages, melons, squashes, and lettuce 
piled up for daily use for a long list of creatures which 
never touch any flesh or insects The birds have 


immense granaries where hemp, rape, and other seeds 


are stored Every morning a butcher delivers at the 
storage house a huge basket of chicken heads, which 
have been chopped off in the markets for use at the 
menagerie These fresh heads are fed to the foxes, 
which eat them greedily, and to some of the small 
carnivora Roots and vegetables and fruits of all 
kinds are collected there. These are fed to the elks, 
deer, buffaloes, birds, monkeys, and many other crea 
tures to keep their systems in good order. They repre 
sent a sort of medicinal food to counteract any evil 
effects of the heavier diet 
Hay, oats, wheat, and cor turally form a con 
siderable part of the daily diet of the elephants, 
rhinoceri hippopotami and similar herbivorous 
animals Only the very best hay and grain in the 
market are purchased for this purpose The annual 
bill for hay, straw, wheat, bran, middlings, and meal 
for the ruminants amounts to something like $2,600 
for the New York Zoological Park; 


and fowl! heads, $3,500. Live fowls, rabbits, sparrows, 


and for meat, fish, 


mice, rats, frogs, and fish for the reptiles cost about 
$2,400, and a similar amount is required for seeds, 
fish, meat, vegetables, and grain for the birds. Over 
$1,200 is spent for nuts, seeds, grain, bread, and dog 
cakes for the rodents, and $1,850 for bread, milk, fruit, 


eggs, and vegetables for the apes and monkey The 
innual diet costs the Park about $14,000, while that 
i the an in t ( P k menag 
erie costs $12,000 The food for the Aquarium costs 


about $2,400, and the few animals kept in the Brook 
lyn parks are maintained at an annual expense of 
less than a thousand dollars for the food 
G. E. W 
- —_ + 
ROOF GARDENS ON PRIVATE HOUSES 

The Hospital calls for the construction of glass 
roofed rooms at the tops of private houses, where 
children may receive the benefit of open-air play free 
from the dust and dirt of the street. It says: 

The desirability of children passing a considerable 
portion of their time in the open air is manifest, 
while unfortunately it is equally manifest that in 
most cases town children cannot obtain fresh air 
without inhaling the foulest of dust Infinitely better 
would it be for a child to play about in its roof con 


servatory, as it could do for hours every day, than 
to take its perfunctory ‘wall r be wheeled through 
the London streets at a le f only about thirty 


inches from the ground We notice that at a recent 


meeting of the American Pediatric Society, Dr. North 


rup reported that by his advice a sun-room had been 
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built on the roof of a private house in New York, a 
playroom in which fresh air and sunlight can be 
enjoyed without dust, and free from the dangers of 
the streets, and that the family for whom the struc- 
ture was built had had the satisfaction of finding 
that their child, who had been very delicate, grew up 
strong and well But our suggestion is not merely 
to build a playroom on the roof, but to make ihi 
glass-covered room itself form the roof of the bui 
ing, much as a weaving shed is made to form (! 
roof of a mill in the textile factories in the north « 
England.” 
——— = 
SCIENCE NOTES. 

The committee having in charge the awarding of 
the Pollok prize has decided that none of the devices 
shown at Havre are worthy of the large award 
fore there will be another competition held at some 
future date 


There 


Petrolan, says Parfumeur, is a mineral soap, the 
active principle of which is an ichthyol-like compound. 
It occurs in bituminous rock in the Caucasus, is of a 
dark color and of the consistence of an ointment, solu 
ble in ether, and does not turn rancid. It finds appli 
cation in the treatment of diseases of the skin, such as 
eczema, acne, psoriasis, etc. It acts as an antiseptic 
and drying agent without producing irritation of the 
skin. 

M. Santos-Dumont made another flight on October 
19 and made the trip from St. Cloud around the Eine! 
Tower and return in 30 minutes 40 4-7 second As 
the guide rope was not seized at the starting point 
until this time elapsed, he really lost witining the 
Deutsch prize by a technicality, as the trip only took 
twenty-nine minutes, thirty seconds, ‘It is possibl 


that the technical committee, which meets October 2: 
will award him the prize, which is morally his al 
ready. 

The Kress airship was tested at Tullnerbacher, 
Lower Austria, a few days ago. The air ship was pro 
pelled by a 22-horse power motor. The idea of Herr 
Kress, who has been working upon the problem for 
over twenty-five years, was to sail first on the water, 
and when the propellers drive the airship at a speed 


of 35 feet a second it would rise and sail in the air. 


fie found on trial that when sufficient speed was 
reached the airship would rise, but when it was only 
a few feet above the surface a terrific squall turned 
it over and it went to the bottom of the lake Her 
Krees had on a life belt and so escaped drowning 


The English Chancellor of the Exchequer propose 
the levy of an import tax upon diamonds. Ili is esti 
mated that the output of the De Beers syndicate in 
South Africa alone amounts to $20,000,000 per annum, 
while a large quantity is also imported from Brazil. 
Therefore a large sum would be realized, even at 10 
per cent, from this source of revenue. The principal 
difficulty that militates against the maturing of such 
a scheme is the collection of the tax, but it is antici 
pated that this difficulty will be easily overcome. It 
is stated that the result of such a tax will be to drive 
the diamond-cutting industry to the Continent of 
Europe. The major portion of the diamonds dispatched 
to Britain are in their raw state, and it is not expected 
that the cutting firms would pay 10 per cent upon the 
raw material, but would establish markets for their 
goods upon the Continent where no such taxation 
exists. The Continental retailers would also have the 
advantage of being able to dispose of their goods 10) 
per cent cheaper than the English vendor 


Dr. Allan Sturge delivered a very interesting addres 
before the British Association for the Advancement of 
Science held at Glasgow, on “The Stone Age of Man 
and his Coexistence with the Ice Age After alluding 
to the researche of Archbishop Ussher and Prof 
Flinders Petrie ecol 
on the ibject He exhibited some stones that he had 


tigations 


himself discovered, and which he estimated were fash 
ioned thousands of years before patination occurred 
Patination, he explained, alone takes thousands of 
years to mark the stones in the manner in which those 
he had discovered were marked. The scratches on the 
stone he adduced to the effect of ice, and the flint must 
have been fashioned by a paleolithic man some thou 
sands of years before those glacial epochs which come 
round once in every 20,000 years An interesting dis 


cussion fol 


lowed, mainly led by Dr. John Evans, the 


celebrated archeologist Dr. Evan everely criticised 
Dr. Sturge theorie and explained away the supposed 
patination marl as due to the chemical constitution 
of flint the peculiar strata in which they had been 
found or po l ts utilization by the paleolithic 
man for craping oily matter from animals kins 

vhich means the flint had become impregnated with 


sufficient oil to permit it to resist patination for an 


interminable lengt! f time He also endeavored to 
point out that the atche upposed to be due to pat 
ination were not actual the results of the action dur 
ing the glacial period t were due to the presence 


of sand 
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A CLEVER PIECE OF MOLDING 


The accompanying photograph, for which we are 
indebted to Mr. John W. Kelton, foreman of the N. C 
& St. Louis Railwa presents an ingenious and 











A REMARKABLE WORK OF MOLDING 


Single brass casting, representing “the old oaken bucket 


Daniel 


unique piece of mechanism, the work of M: 
Galvin, of Paducah, Ky., a skilled artisan and a molde! 
of more than local reputs rhe casting is of brass 
and represents his interpretation of the old but ever 
popular song The old oaken bucket, the iron-bound 
bucket, which hung in the well The 


from the bottom 
top of the 


entire representation 
of the pedestal to the 
with the 
buckets 


cap 


tion, one exception of the 


and chain, was done at a 


single cast, and therein is the charm 


of this pretty toy rhe dimensions of 


this truly admirable piece of mechan 
ism are 12 inches high by 4 inches 
aquare, the well house being 2% 
inches high inche long, and 1% 


inches wide. We are informed that it 


has elicited much favorable local com 
ment, both as regards its intrinsi 
merit, and as a display of remarkable 


ingenuity in the art of molding 
——_- oe oe 


A WOODEN SMELTER STACK 


By the courtesy of Mr A. Rica 
general manager of the Compania 
Minera de Pefioles, we are able to pre 
sent illustrations of a lofty smoke 
tack of most unique construction 
The stack was built by the above 
named company at Mapimi, Durango, 
Mexico, some four years ago, at a 
cost of only $10,000 Mexican currency. 
Wood was used in its construction, 
because of its cheapness, and because 
of the distance of the smelter from 
the nearest brick works The saving 
in cost will be seen when it is stated 
that a etack of similar capacity, built 
in brick, would hav cost fully $40 
00 The stack |} 180 feet in height 
and the dimensions of the flue are 
10x10 feet The flue proper is con 
structed of one-inch matched flooring 
lumber, and the whole of the inside 
is lined with Ne > corrugated roofing 
iron As i clear seen from th 
illustration the tack i d 
against overturning by a ystem ofl 
inclined wooden bracing, consisting of 
posts, tiles, and waling pieces, which 
closely resemble, in the method ofl 


tall timber trestles which 
largely on Western 
The bracing is built chiefly 
6x6 lumber with a 
sticks rhe 

down to a 


framing, the 
are used so our 
railroads 
inch 


of 4x6 and 


small number of 8 x 8 


inclined ports are carried 


consists of 
the 


footing which stout tim 


shown in illustra 
The the 
completed in six weeks’ time by 
the white 
ployed being the contractor and a car- 
penter. The of the lumber laid 
down at Mapimi was $60 per thousand 
feet board measure. The fumes from 
the smelter are carried off by means 


ber trestles, as 


tion. whole of work was 


Mexi 
only men em 


ean labor 


cost 


. 
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of a masonry conduit, which is shown clearly in the 


illustration Of course, the most serious risk in a 
stack of this kind is that from fire, and to control 
any outbreak, a platform has been erected at every 


40 feet of 
is a length of 
main. Should 
the timber be attacked, 
the stack gives timely 
has proved a simple 
fire before any 
We are informed that 
standing the test of 
to-day in 


the height of the stack, and on 
which 
the corrugated 


this plat 


form hose, is connected to a 2 
lining 


the smoke issu 


inch water iron 


burn out and 
ing from the 
notice, and it 
the 
was done to the stack 
the 


service, 


side of 
matter to 
extinguish serious injury | 
corrugated iron is 
and that the 
although 


stack is good 


condition, it has been carrying off 


for three years the arsenical fumes from four 
to six 60-ton blast furnaces 
- +e -— - 
An interesting type of vessel has been 
launched from the yard of Messrs. Smith & 


Co., shipbuilders, of Newecastle-on-Tyne, Eng- 


land, to the order of the River Tyne Commis 
sioners. It has been specially designed and 
equipped for the purpose of dealing with the 
extensive system of moorings on that river 
The work which this vessel will have to carry 
out is of a most varied description, such as 
driving screw moorings into the bed of the 


river; lifting and paying out cable chains: ex 
amining and repairing moorings; assisting in 
salvage operations, and so forth The vessel 
is 80 feet in length with a beam of 25 feet and a 
depth of 8 feet 6 inches. She is divided into four 
watertight compartments, with pumping equipment 


for sinking and raising the craft, as the exigencies 
of the cases may require. She is built of steel with 
a strong superstructure suitable for the handling of 
heavy gear and buoys, and has a massive bow davit 
with a lifting capacity of 40 tons. She also carries 
a crane swinging through an 18-foot radius, and cap- 





Interior dimensions, 10 feet by 10 feet ; height, 180 feet. 


WOODEN SMELTER STACK AT MAPIMI, MEXICO, 


able of lifting 5 tons. 


appliances 


pass 
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for connecting the screw 


the bottom of the river to the capstan. 


Wood 
qualities, are 


pulleys, by 


—> + 


A LARGE WOOD PULLEY. 





A LARGE WOOD PULLEY. 


vizes. Split 
shaft without 
built in two or 


wood 


pulleys can also be secured to the 
the shaft as they are 
more sections. One of the largest all- 


taking down, 


wood, belt-transmission wheels running in the United 


States has 
Pulley 


quarters, and 


number of pieces of southern Indiana oak. 


eter is 16 feet 





recently 
Company of 


the Reeves 
Ind. It is made in 
the whole pulley is built up of a large 
Its diam- 
31 inches, and the bore 84 
weight is 13,440 
bolts at the 
the various sec- 


been constructed by 


Columbus, 


the face is 
inches Its exact 
pounds. Compression 


hub serve to bind 
tions together. 
“ 20m i 
Consul-General Hughes, of Coburg, 
that a railway to connect 
Iwakopmund and Windhoek, in Ger- 


man Southwest Africa, is in course of 


reports 


eonstruction Last year, 194 kilo 
meters (120 miles), from Iwakop- 
mund to Karibib, were completed, and 
raf was opened on that portion a 
few months ago. For the fiscal year 
1901, 3,000,000 marks ($714,000) have 
been appropriated for continuing the 
line toward Windhoek. After the 
whole line is completed, it is planned 
that two freight trains shall be run 


daily and two passenger trains weekly. 
Twenty-eight double engines and four 
single provided for 
that purpose; the latter are principally 
to help the trains up steep grades. In 


engines will be 


the construction of the passenger cars 
particular care will be taken 
every possible comfort and protection 
to travelers, who otherwise would have 
to suffer severely in the hot climate of 


to offer 


that region. It is proposed that seats 
shall be provided which, by turning, 
can be converted into beds. The cars 
will be protected by sunshades, dark 
glass, and window screens. Stations 
will be established at Iwakopmund, 
Windhoek, Okahandja, and Karibib. 
The last, being well provided with 


good water, will be the central and re- 


pair station of the new line. 





— eee 
A new railway for connecting the 
center of Africa with the sea has been 


sanctioned by the British government, 
from Chiromo to the 
British Central Blan- 
tyre is the center of the coffee-grow- 
ing country, which is one of the most 
extensive industries in this part of 
Africa, It however, suffered 
keenly want of rapid com- 
the for the 
unable to trans- 
expeditiously to 
unable 
and 
agricultural implements dispatched to 
them with the requisite celerity. This 
will place 
Blantyre in direct communication with 
the and will result in great de- 
velopments of this the richest part of 
East Africa. 


Blantyre in 
Protectorate. 


has, 

the 
with 
have 
their 


from 
munication sea, 
growers been 
port 


the 


produce 
and 
their stores, 


coast, have also been 


to have provisions, 


new railroad however, 


sea, 


The boat is supplied with a 
center well 10 feet square, through which opening the 
mooring at 


reason of their superior frictional 
being used in large numbers and of all 


Sere tee 





see ee 
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ELECTRIC LIFTING MAGNETS. 


One of the newest and most ingenious devices for 
the speedy and economical handling of material in 
great manufacturing plants which has been intro 
duced in the industrial world is the lifting magnet. 
There are several different types of the apparatus, 
but they differ only in detail These magnets are, 


to a certain extent, a development 
of the the 
with which children pick up needles 


idea embodied in toys 


and other bits of steel, but each is 
directly connected with an electri 
cal power transmission line which 
furnishes the current for holding 


the 
while the latter 


the metallic material against 


face of the magnet 
lowered or moved 
The 


only in 


is being raised or 


from place to place magnets 


are now employed not the 


handling of steel and iron 


billets, ete., but 


ordinary 


plates, bars, also 


in stacking or placing them in racks 


and in loading them into or un 


loading them from railroad cars 


The operation of the magnets is 


simple in the extreme. The mag 
net is attached to the hook of a 
crane and connected to the main 
wires of a crane circuit, or if 
preferred it can be installed on 
an independent circuit, direct 
connected with the dynamo 


The magnet is lowered on _ to 
the material to be lifted the 
current turned on and the hoist 
raised, whereupon the plate, billet 
or other form of material is lifted 


by the magnet. When the load ha 


been brought to the proper place it 


is lowered into position, the current 
cut off and the 


the 


magnet raised, or if 


desired load can be dropped 


without the magnet being lowered 


A very striking example of the 
possibilities of the new lifting de 
vices is afforded at the yard of the New York 
Shipbuilding Company at Camden, N J where 
all the cranes designed for use in handling ship 
plates al equipped with electro-magnets the 
magnet if eacl case being controlled by th 
engineer of the crane Thu instead of its being 
necessary, as has heretofore been the case in ship 
yards, to employ a gang of half a dozen laborers to 
lift with crowbars each plate to be moved while a 


chain is slipped underneath, and then go with the 
plate to its place of deposit and release the chain 
by a similar process, only one man is required in 


addition to the engineer The latter brings the electro 
the 


magnet 


magnet over and the 
lifted 


the outset of 


the plate, turns on 
the 
part of the shop. At 
the experiments with the 
that 


current, 


plate, now the armature of may be 


and carried to any 
lifting magnets it was found 
there was a possibility of 
the that the 


time be cut off in the dy 


remote danger always 


present, from fact current might at any 


namo room without wart 
ing, but this is guarded 
against in most plants by 


the 
storage battery 


use of current from a j 


In many cases a 


load 
material by 


crane 
operator can and un 
load means of 
the 


assistance 


magnets without any 


whatever from 
other operatives The sav 
ing in 
the handling, 
loading and 


time and labor in 


stacking 


unloading of 


steel or iron plates, bars 


Slabs, billets, ingots, et« 


is variously estimated at 


from fifty to seventy-fiv 
per cent, although in the 
handling of plates a still 
greater saving is attain 
able. Otherwise expressed, 
the utilization of one of 
these labor-saving devices 


ordinarily means a 
of the 


Saving 


services of from 


three to five men, and the 


work may be performed in 
le than half the time 
In many minor way too 
the new plan of handling material is an improvement 
For instance. there is n« nec itv for the loss of tims 


consequent to shifting the chain in order to get the 


" to balance, as nonly had to be done under 
tl tem of handling plates, and moreover exp 

me is proved that magnets will actually lift and 
b i Vhere a chain would slip 


HANDLING PLATES AT THE SHEARS BY LIFTING MAGNETS. 


Scientific American, 


In handling billets or other material of similar 
shape, two, three, four or even more pieces, up to the 


full length of the magnet, can be picked up and 
handled at one time. In handling small thin plates, 
the current from the magnet will pass through a 


number of them, lifting several plates at a time. If, 


on the other hand, a magnet picks up more plates than 





required, the excess can be dropped off, one at a ume 


If desired 
only pick up one 


also, the magnet may be so designed as to 


plate at a time 


In plants where the electro-magnets have been intro 


duced, a rather unique method has in some instances 
been foliowed in handling boiler heads and other thin 
plates Piles of plates lying flat have been tilted to 
one side, so that the lifting-face of the magnet could 
come in contact with the edges of the material, and 


thus quite a number of pieces have been transferred 


from one place to another simultaneously. In handling 


long plates two or more magnets are used, in order 


to prevent bending or sagging. It has been discovered 


also that by the exercise of a little care magnets may 


be dropped on a plate in such a manner as to raise 
the plate from a flat to a vertical position and suc 
cessfully handle it in this position or deposit it in a 
rack 

The ordinary magnets have a lifting capacity of 





8ST. LOUIS NIGHT EXCURSION CAR “ MOONLIGHT.” 


five tons each. However, they are seldom if ever taxed 
to their full capacity At a recent test a single mag 
net lifted five billet each weighing 240 pounds nd 
ater lifted a billet 15 inehe | inches by 5 fe 
in size and weighing 3.820 pound Then four billet 


} 


each weighing 145 pounds, were moved by the magnet, 


after which three billets, each weighing 730 pounds, 


261 


and finally six billets, each weighing 
were 


were moved; 
730 and transported. Owing to 
the size of the material, three magnets were utilized 


pounds, raised 


to lift a 3,000-pound steel plate over twenty-seven 

feet in length and nearly a yard wide, and 

the three magnets also raised a plate of this 

size from a flat position preparatory to placing 
it in a rack on edge. 





A NIGHT EXCURSION CAR. 
There seems to be no end to sp< 
cialties in the way of cars for street 
The 
iround our great cities has resulted 
in creating a great demand for ex- 


railways increase of mileag 


cursions, and it is possible in many 


places to travel eight or ten miles 
for five or ten cents, and the trolley 
has even invaded Fairmount Park, 
passing through seme of the most 
delightful sections of that great 


pleasure ground. 
The St 
has 


Louis Transit Company 


constructed a special roofless 


summer car, for hot weather serv- 
Creve Lake 
The appro 
priately named “Moonlight” and is 
built the 


dinary summer car 


ice, running to Ceur 


each evening car is 


much on lines of the or 


except that no 
part of it comes between the passen- 


gers and the sky. It was built un 


der the supervision of the master 
mechanic of the St. Louis Transit 
Company in the shops of the com 
pany, and is 46 feet 5 inches long 
and 8 feet 2% inches wide it i 
equipped with sixteen cross seats 


and can comfortably accommodate 


ninety-six passengers 


The tower which supports the 
trolley stand is not roofed over; 
this enables every passenger to 


have an unobstructed view No 
lights are used above the seats, ex- 


the The 
placed underneath the car body, 


cept a small cluster to illuminate registers 


remaining lights are 


parallel to the running board. The registers are oper 
ated by bell cords running parallel to the footboard 
and with cords extending up to the side posts. Elec 


tric bells are also provided on each post, and there is 


also an electric bell for the conductor to signal the 
motorman, and one for the motorman to signa! the 
conductor The car makes two trips every evening 
and the distance covered is 20 miles. We are indebted 
to Mr. J. Boyle Price, of the St. Louis Transit Com 
pany, for the foregoing particulars and for our pho 


tograph 
—---- ->-e-s — ——-— 
New KRange Finder. 
At the meeting of the British 


Advancement of Science in 


Association for the 
Prof 


folding range-finder for infan 


Glasgow George 


Forbes described a new 


try. This device is of the type known as a “one-man 


portable-base range-finder”’ 
and is eminently accurate 
3,000 yards Al- 
the 


pos- 


up to 
though founded 
Aidi 


Se88e3 


upon 
instrument it 
the 


character 


none of disad- 


vantages which 


ized the latter apparatus. 
The British Navy is pro 
vided with the Barr and 
Stroud finders, which are 


stated to supply the requis 


ite accuracy A one-man 
instrument convenient in 

hape ind porta 
bility has long been 
deemed necessary It 


should be so accurate that 


at a range of 3,000 yards 
the possibility of 
the 


man 


error in 
hands of a capable 
should not exceed 2 


per cent, and should be so 
simple and easy to compre 
that 


would be 


hend only a_ short 


training neces 
sary to enable the manipu- 
stand and to 


The 
finder is a 


lator to under 


handle it capably 
Forbes range 


mall folding aluminium 
and a field 


hinge in the 


base 6 leneth glass A square tube 


feet in 


with a center, and 
there is a 


light reflected 


constitutes the base 


it each end of the base doubly reflecting 


prism In use the rays of from a dis- 
trike the outer prism are 
mitted the the 


and are reflected into the two telescopes of the binocu- 


tant object then trans 


along tube, and strike center prisms, 
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Engineering Notes, 


Iron ore is being shipped to the United States from 
se] 


rned with a 


carried a of iron 


ol 


Spain, and a ve which cargo 


ore retu cargo steel rails 


Flywheel accidents can be for by insur- 


all 
the 
inspected 


provided 


damages to and 
of 


the 


ince policis covering persons 


pl aused by breaking the flywheels 


Ihe 


operty 


wheels are before policy is issued 


ind at regular intervals thereafter 


Amsterdam fo 
of 
greater 


the 


formed at 


the 


4 company is 


being 


deposit islands Java and 


rhe 
obtained 


working a coal on 
rhe 


held 


Borneo 
the 


Engineer 
be 


says portion 


of coal will at disposal of 


ocean steamers 


the government 


British | 


According to German reports Greek 











has just granted a concession to the astern 


Railway Company for building a new railway between 


the of 
This connect 


frontier 
the 


and t Greek-Turkish 


the 


Pireus 
all 


International 


harbor ine 


will Greek railroads with 


Roads 
less complicated than at 


so-called Orient making com 


munication with Greece pres 
ent 


The British 
truct 


Naval 


sixth ipmarine boat It 


Department ha 1utl 


the 


from 


1orized 
differs 
Hol 


many 


con 


the 


ion Ot a 


preceding vessel Which are ind pat 


tern, and also from the French type in respects 


It is not quite uch a f iveler as the French 


to descend with 


1 be 
ind 


forw 


boats, but it wil rise and 


celerity \ 


ard end of the boat 


greater facility torpedo tube i 


placed 


it the extre while 


Whitehead torpedos ure 


me four 


rhe 


may 


18-inch to be carried 


that the torpedoes 
either stationary, run 
iwash The boat is 
1ddition 

the letermine 


vertical pat ins also 


the 





ang ind also prevent 


rhe 
sub 


the possibility cending to excessive depths 


men who have been selected anning these 


for n 


compares pounds | 
total weight 


443 





ngeine 


was 


locomot 





Che 
listance olf 
the 
of 


lweight 


the engines ived at Cairo 
emaining oal wa recorded 
the E 
Accol 


tl 
ie KC 





consumption 
found to be ”% hundre 


ve trial 





eport ort l 


compettti 





being much m 


ing and efficient 


more 


Zuide 
Dutch 


Zee 


govern 


purpose of reclaiming the 
the 


ind 


from the to be brought before 


cheme to inclose ubsequently to 


t semi-lake or sea which lie behind 


lo carry out the project a dam 


dam will be provided with a serie of sluice ga 
Zuidet 


means 


through which the wate the 
North Sea 
Work 


and the 


pumped into the by of powerful 


outh 
left 


team pumps will then proceed on the 


cornet! remaining portion will be 


lake owing to the overflow of the 


ind thie 





Hoorn area quare mile 
fertile 
the 
rhe 


be finished 


of which 107 mile land It is com 


puted that the ompletion of work will occupy 


ipproximately eighteen ye dam shutting out 


the North 
the Wieringen 


eady for ti tion it 


Sea would in nine year and 


section of reclaimed land would be 


the 


ighteenth 


termination of fourteen 


, while in the 
completed Che cost 


’ out $29.000.000 A large numb f vill 


mostly occupied by fishermen, will 


d the compensation paid to the ow he for j 


ilone will amount to a large 


ipply the fisher 
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Electrical Notes, 

Tests have recently been carried out upon three 
220-volt, 200-watt Nernst lamps in Germany The 
live were severally recorded as 124, 293, and 369 
hou All three lamps were destroyed because the 
glower feeding wire melted close to the incandescent 
bod he voltage was continually 220 volts rhe 
candle power dropped from 146 candles at the start 
to ) te 100 hours, 81 after 220 hours, 60 after 
300 hour ind 48 after 350 hours, the watts con 
imed per candle being 1.33, 1.91, 2.19, 2.68, and 2.89 
respectively 

According to the eighth edition of the list of cables 
just published by the International Telegraphic 
sureau of Bern, the Gummi Zeitung says, there exist 











1,380 government-owned cables of a combined length 
of 39,851 kilometer and 370 cables owned by private 
companie of a total length of 318,286 kilometers 
The principal company, which disposes of 93 cables, 
of a total length of 73,223 kilometers, is the Eastern 
Telegraph Company of London The longest cable 
is the one connecting Deolen, near Brest, with Cape 
Cod, Mass., laid down in 1898 by the Compagnie 
Francaise of Pa it measures 5,878 kilometers. 

\ recent number of the Bulletin de la Société Inte 
nationale des Electriciens, says Insurance Engineering, 
contains a paper read before that society by Janet, in 
which he gives the results of a number of laboratory 
experiments made to determine the insulation resis 
tance of various types of gloves worn by electric work 
men when handling live wires rhe experiments were 
performed witl the gloves first dry then wet the 
testing voltage being 105 in each case In the dry 
test the gloves were filled with mercury and suspended 
in a bath of mercury in the wet test fine sand, damp 
ned with acidulated water, was substituted for the 
mercury rhe resistance in megohms ran from zero 
to 52.000 dry and from zero to 420 wet On test by 
high-tension alternating currents three samples broke 
down at very low voltage, while three others broke 
down at 1,000, 2,000 and 11,000 respectively The senti 
ment expressed in the discussion which followed the 
f zg paper was, that insulating gloves can 
not be gz erally relied upon as an effective protection 
ind that iremen with gloves should not touch bare 
onducto t only such parts as are already insu 
lated 

The contracts for the conversion of the tramways 
ot Lo y o electric traction are exciting keen inter- 
est in the ect il world They will be among some 
of tl irgest know! nee the work will represent a 
t ] I | ire f pproximately $15,000,000 

t rail fastenings, tie ba i 
t ere ich 
stipulat I mnnect I t é f il plant and 
the ! t i t that the sritish 
manufact innot supply these special line on 
equal ter! vith the German or American manufac 
rel The conduit system has been selected, and it 
l timated i the cost will be from $75,000 to 
$100.00 ) ) le mile Several difficulties will be 
encountere la the onduits, which will con 
sider retard th progress of construction, owing 
to the labyrinth of pipes a few inches below the sur 
face of the treet It is doubtful whether any othe 
cit tl vorld possesses such an intricate under 
ground networ 1f pipes and cables as does the city of 
Lond | i onfidently expected however! that 
the ct wa will be open for traffic in Jan 
lary, 190 

Ar t railway is projected between London 
ind | yn fashionable resort on the south sea 

ist of Et ul Many busine men in the city have 
the homes there, and it is anticipated that the new 
line y them to and fro much more quickly 
than existing facilitic The distance by the present 
iilroad is approximately 60 mil and the journey 
is covered by express trains in about an hour The 
new line owever, will be practically straight, measur 
ing 46 miles—only a quarter of a mile in excess as 
the crow flies It is proposed to run a half-hourly 
ervice of in from both termini The London 

e at Westminster in the West End. The 
train will be composed of four coaches of the American 
type and two Pullmar for first-class passengers. The 
fare for the round trip will be $1.25 first-class, and 
75 cent econd-class;: single trips to be half the round 
trip rate There will only be three curves, but each 
of these will have a wide radiu so that they will 
not be felt Power is to be derived from two generat 
ing stations, one at eact nd of the railroad, each 
developing 10.000 I. H. P nd each carriage will be 
equippe own motor, gathering the current by 
means of an electric b h running on a copper ribbon 
laid between the rail One feature of the railroad 
that i 1ot touch a single public building or 
hurch ) its entire length. The shield tun 
1el will be " tioned for boring the tunnels through 
the hills he effect of this railroad will be to develop 
Brighron, whieh i already a large town, as a resi 
lential q for city men 
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THE RUSSIAN BATTLESHIP “ RETVIZAN.” cal balanced turrets, carrying 10 inches of Krupp having turned out such a thoroughly handsome and 
The first-class Russian battleship “Retvizan’ pos steel. In each turret are placed two 12-inch, 40-caliber, effective vessel 
sesse pecial interest because of the fact that she is breech-loading, rifles of the standard type manufac on —>+-2->-<— ——— 
the first important foreign battleship to be constructed tured by the Russian government. Both the turrets and Emery-Coated Tools, 
in an American shipyard. The first foreign orders for the guns are operated electrically An interior view rhe use of emery tools has been limited because 
varships of the modern type were those given by the of these turrets impresses one with the fact that the the material does not lend itself readily to shaping; 
Japanese government to the Union Iron Works of San manipulating gear of both the guns and turrets is of a we are practically confined to grinding surfaces of 
Francisco and the Cramp Shipbuilding Company of compact and serviceable desigu. There is an absence simple forms, says The Engineer The galvanic 
Philadelphia, for two high-speed cruisers Both of of complication and an abundance of working space process invented by Joseph Rieder, of Leipzig, how 
these vessels have been built and delivered, and each for the gun-crew The guns are mounted very close ever, allows us to make use of any kind of emery 
f them considerably exceeded the contract speed to the roof of the turret, according to the regular Rus powder, and to arrange it in various shapes, so that 
Following closely upon the trials of these vessels an sian practice, and the roof itself, which is of 3-inch we are presented with a new style of emery tool 
order was placed by the Russian government at the Krupp steel, is slightly curved to clear the muazzles of Rieder is known as the inventor of the electro-engrayv 
Cramps’ yard for the construction of a battleship and the guns when the latter are elevated or depressed ing process, whose characteristic feature is a machine 
cruiser The latter had her trials last year and This battery, as it stands, is a numerous and power which returns the plaster negative to its position with 
achieved a speed of more than 23 knots an hour, thus ful one, but the Russians, even more than ourselves, mathematical accuracy, so that the galvanic etching, 
taking rank as one of the very fastest vessels of her believe in a multiplication of guns, and outside of the which has to be interrupted several times a minute 
kind in the world. The battleship which forms the sub twelve 6-inch and 3-inch rapid-firers, above mentioned, to secure uniform electrolytic action, practically re- 
ject of our front page illustration has recently under there are twenty-six smaller guns which are mounted mains continuous In order to fix the emery sand on 
gone her builders’ trial, on which she attained an aver on the boat-deck, the bridge and the fighting tops the tools referred to above, he first coats the emery 
age speed on a 12 hou trial of 18.8 knots per hou Forward and aft on the boat-deck, there are dis with a varnish obtained by dissolving wax or paraffin 
rhe “Retvizan i e is called, is a first-class bat tributed twelve inch rapid-firers, while on the for in benzin. Graphite will adhere to the grains when 
tleship of 12,700 tons displacement. In size and speed ward and after bridges, immediately above these, are they have been treated thus, and in this way the 
he may be compared with our own vessels of the eight others of the same caliber These guns have emery surface is made electrically conductive, The 
Maine” class, as is done in the table below a range of fire from dead-ahead to abeam There are tool, e. g., a disk, is placed in the sulphate of copper 
Mai pbieteain also six one-pounders in the two fighting tops. With bath, and the prepared sand dropped on it. Each grain 
Length IAN f 74 feet such a numerous rapid-fire battery, a specially large will become embedded in a coating of copper, and 
greadt t 244 inches 72 feet 2 inches, supply of ammunition has to be carried, 2,400 rounds the grains will thus be fixed just as gems have been 
Draft ~ feet6 inches “5 feet being supplied for the 6-inch guns alone Three mounted for some time by means of a galvanoplastic 
aan a on as aA oe hundred and eight rounds are carried for the 12-inch process. The sand can also be treated with a glycerine 
ch 12 6inch guns, which is considerably above the number of paste, which is then applied to the surface to be cov 
Ba ¢ 2% 3-inch rounds ordinarily carried in modern battleships for ered with emery As soon as a thin film of copper 
Spenncws wy) &-pounders the main battery Special provision is made for the has settled on the steel, the glycerine is washed off 
’ . supply of ammunition, electric hoists being installed with hot water, and the copper film is afterward 
rhe Retvizan is protected by a belt of armor 9 throughout the ship thickened in the bath In this way emery tools are 
inches in thickne Which extent from 4 feet below The vessel is driven by triple-expansion engines obtained, which are said to wear very well. Their di: 
the waterline t feet a reaching to the level o and steam i upplied Ni usse water-tube boilers advantage is that they do not cut deeply, because th: 
the protective dec] Phe tter is 2 inches in thict of a combined capacity of 16,000 horse power rhe interstices are filled up But such disks can be re 
on the flat and 4 inch on the lopes It commen norma! supply of coal i 016 ton but it is possible volved at a much higher rate than we could venture 
to slope at the level of the top of the 9-inch belt, and to stow 2,000 tons aboard if so desired \s compared to adopt in the case of an ordinary emery whee! of the 
descel to a junction with the bottom of tl lt with our batt hip “Mair it ill be seen that the same dimensions Another advantage is that we can 
elow the waterline rhe space between the ope an main battery i¢ » ye rful, our vessel, which construct tools of this kind in almost any shape- 
belt occupied y coal nke1 A projectile, befor is about the tl placement, carrying sixteen as hollow drum cutters of various profiles, reamers, 
penetratil he git convex or concave 


lenses, knives, engrav 
ing tools, and even 


oars vee * : he : | 1 I J \ , Le | . r ae files When the elec- 








Kru 6 to ™ "A y ~ - ’ YY oe trolytic file-sharpening 
» f ul XS) ; Y. ae - —_ % process came up about 
he K i" Cm a . a ten years ago, the in 
m¢ rhe c “4 oD O }i v : o > vention was ascribed 
qua in resistance — hs a : . Mx —— i o to and claimed by sev 
ibout nehes o t =z) ' A\xrn 0? Rereee Bow ” .< a a vv P eral inventors. In that 
; _ os . — = , a A . ‘ ‘ 
il ste nd the 4-inel ie , 2) ieee | m perae és ee case the file is the 
ope w e equ ~My ane nwa: Oren ane Bi : | - = aT - —_o— a x anode Here we have 
ent to 6 inches of stee i. = 2 a a cathodi process 
thus giving a total re which may also have 
istance equal to a vé DECK PLAN OF RUSSIAN BATTLESHIP. occurred to several 
tical belt of 18 ( scientists, though we 
steel, whicl the ckne carried by our vessels of against twelve 6-inch rapid fire guns rhis, however are not aware that anybody but Rieder has put emery 
the “Oregor ( in reality this triple protection is somewhat offset by the larger number of 3-inch coated tools on the market 
would be equ e thal 8 inches of solid steel rapid-firers installed on the “Retvizan The Russian -— >-o- 
for the reason t ve face-hardened sur government is so secretive in all matters affecting its Agriculture Along the Vukon, 
face would hav é oken through, a test which naval department, that very little is known to the rhe outlook for gardening and some agriculture in 
would, unquesti« ip any projectile that public about the present state of its ordnanes rhe the cold interior region of Alaska, along the Yukon 
exist The protec eck irried the full length guns, both 12-inch and 6-inch, appear to possess fea is made quite encouraging by official reports recently 
of the \ el, and rves down to meet the stem and tures in common with both the Canet and the Krupp received at the United States Department of Agricul 
tern At the ten t merged into the framing ol types ilthough modificatio have been introduced ture at Washington Prof, ¢ C, Georgeson, who is 
the ram-bow, and being 3 inche in thickness and of in accordance with Ru in ide r f-inch rapid in charge of the Alaska experiment stations, has spent 
turtle-ba forn t ‘ enormou tiffness to- the fire guns are of 45 caliber ‘ » caliber less than the summer in the interior and along the Yukon Val- 
ind would t in transmitting the hock of our new 6-inch gun It is believed that the Russians ley, visiting the experiment station established by 
ramming to the whole tructure of the vessel A bove like the German favor a heavier projectile and lowe! the Department of Agriculture last year at Rampart 
the 9-inch belt amidship ind between the protective initial velocities than we do, having in view the con just outside the Arctic Circle, and other points where 
ind the gun de¢ yvorked another belt of armor equent gain in remaining velocitie ind greater pen¢ experiments were arranged for Good gardens were 
6 inche l tl ! This will prevent rap fir trative ibility it ong range or ) ] vith ou found all alone the route especially at Kagle City 
shells from pet itil nd bursting bens ! I 6-inch val gun, recently | t Ss \ ind Holy Cross Mission Although the eason Was 
oO tl Pul bo AM OA the Ru al é Col ra mol! inusually late this year, new potatoe cabbage, caull 
Ch t or the fire mame t pli te | é ! ure flower heeft other vewetabtl e ready for the 
gun-dech An hit OV t 6-inel t f ( ' table hefo f j \ n ttuce ra 
ibove ¢ tter ‘ ‘ t 6-inel iD ad turniy row! in the open had been in 
fire guns it isemate each gun having a considerable ire fo ire | ite I of the use for some weeks Flower gardens containing a 
train forward and aft The casemates are protected recoil cylinders, and certai detract from the appear large variety of annuals grown from seed furnished 
by 5 inches of steel and the armor is carried athwart ance of the piece, besides rendering it more liable to last year were in full bloom. At the station at Ram 
hips at each end of the battery as a safeguard against disablement by flying fragments of shell The breech part, rye, seeded the previous fall, wintered perfectly 
kit fire The 9-inch and 6-inch belts of armor mechanism, moreover, is considerably more compli and wa ripe in July Spring seeded harley had 
ire also carried athwartships to connect with the cated than the modified Welin breech mechanism ripened about the middie of August, and there was 
irmor of the barbette thus forming a completely in which was recent!y adopted by our navy quite a prospect for oats and wheat to mature 
cLose rmored tadel amidships At the four corners The Retvizan take iltogether, is unquestionably Extensive areas of excellent land were found on 
ot the uperstructure deck, above the central citadel an exceedingly fi presentative of the up-to-date the Lower Yukon upon which there was en abundant 
are four 6-inch rapid-fire ur of which the forward first-cli battl ip She i r] peed, large fuel and often luxuriant growth of grasse over six feet 
pair can be trained ead ahead and the other two capacity (for it shou mentioned that her double in height The abundant moisture and long days dur 
dead astern. These gut ire protected in front with hottom is to be utilized f carrying a certain amount ing the summer months account for the urprising 
» inches of steel ind they are ineclosed in the rear of liquid fuel) th yatter j nun and thor luxuriancé@ of vegetation in that r-north region 
ith a wall of 2-inch stes thus forming a completely oughly modern while the hip itself ha h free One of Prof. Georgeson assistant will make a 
sed casemate board. and is remarkab! free from those towering trip overland from the Yukon Valley to Prince Will 
h' vard of the enti battery on the gun-deck are superstructure hich disfieurs nal atthe I Sound, taking tl trail from Eagle City This 
oul inch rapid-fire I ich with a protection of hips, especiall n tl re On x hrough ifford opportunit for a reconnoissance of that 
o!1 inche 0 ise! 1 irmor while ift of the the ve 1 we vere impr ed | he f t that in ‘ on, which i eported to contain large tracts of 
tte} ire 1X pid-ft ur of the same caliber flammable material w p xisten rhe land well suited t iculture A report of this trip 
ppe! romain ae flush throughout the ship decks are of steel and the e of the same and of the seasor erations of the Alaska stations 
en or t midship superstructure materia is are the ‘ né eneral furni as a whole will be ibmitted to Congress in the early 


ructure ire two ellipti t ‘ he ‘ I ( t ited on winter 
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FRENCH MILITARY FOLDING BICYCLE. 


Both the bicycle and automobile are meeting with 


considered purely as a means 


favor from the army authorities in Europe 


bieyele has ceased to be 


of locomotion for pleasure 


regarded as 


and is now 


mount for soldiers 


the 


in efficient 
or 


ance of 


scouting ind convey 


lispatches, the bicycle 


i without a ival noise 


being 
mall 


less, occupying and 


apace 
affording a insignificant 


fire of the 


very 
target to the rifle 


It i 


foe 


reliable, and a bicycle com 


pany or division is very 
rhe 
mous 


in that it 


mobile 
iffords the 
the 


wheel also enor 


advantage over horse 


requires no forage sup 
plies 

At the 
the 
demonstrated its 
Ihe 
was 


recent maneuvers of 


French army the bicycle 


great value 


whee! which we illustrate 
invented by 
of the French 
folded up 
rhe 
ened by a 
parallel 


the 


Capt. Gerard 


irmy, and can be 


and carried on the 


back frame is strength 


second 


tube 
first 


running 
with the thus giv 


ing machine great rigidity 


their 


reduce 


hese two tubes, owing to 


piniad 
considerable diameter 


the vibration that plays so great 


a& part in the expenditure of 
energy by the bicyclist At the 
center of the right-hand side of 
the parallelogram forming the 
frame, there is a ball joint 
Each of the parallel tubes is 
divided in the center, and the 
ends, which are beveled, are held in place, when the 
machine is opened, by coupling sockets When the 
ends of the tubes are exposed by loosening the sockets 
and shoving them back upon the rings, the front part 
of the bicycle can be folded around onto the rear 
half, the wheels being superimposed If desired, the 
bicycle may be divided into two parts, while the 
handle bar can be removed from 


the steering head A novel form 


of brake is also provided The r 
wheel is of such a height that 
the bicyclist can maintain such 
& position in the saddle that he 
can at any moment touch the 
ground with his feet 
— ee 
OILED ROADBEDS 
BY WALDON FAWCETT 
The plan of making roads 
dustiess by incorporating crude 


oil into the dust of an ordinary 
the 


down 


road for 
the 


earth purpose of 


holding dust and se 


curing a permanent roadbed hag 


been introduced successfully on 
highways in 
the 


ifornia 


various parts of 
Cal 


scheme is 


country, particularly in 


and the same 


now ‘being utilized to secure 


dustiess roadbeds on several of 


the principal railroads of th 
country In the case of these 
steam roads, the officials in most 
instances made a trial of the 
dustiess process purely a un 
experiment, and were, at the 
outset, far from sanguine of suc: 


cess; but the system 


has proved so satis 


VIEW OF COMPLETE OIL-SPRINKLING 


Scientific American. 


OCTOBER 26, 1901. 


ulating the sprinkler, the oil being stored in ordinary when in extended position, they reach out on either 
commercial tank cars. Extending the length of the side over the slight embankment on which a rail 
car is a four-inch pipe with provision at either end road roadbed is usually placed; whereas when the 
for making connection by means of rubber hose with car is in a cut they reach up the slope on either side 
the oil supply The main pipe is connected near the to a height of two or three feet The oil escapes 

through slits, each about three 

inches in length by one inch 


FRENCH MILITARY FOLDING BICYCLE. 


middle of the car with a branch pipe, which in turn 

carries the oil to three sections of two-inch pipe, 

which constitute the sprinkling device car proper With 
One of the two-inch pipes mentioned is suspended the locomotive to 

transversely below the car and extends the full length air to aid 

of the cross-ties. Swinging from either side of the seldom necessary 


car is one of the other sections of two-inch and 


pipe, 











TRAIN, SHOWING SIDE SPRINKLER IN ACTION. 





factory that it is be 


ing rapidly extend 
the 


there is an 


ed, and at pres 


ent time 
aggregate of over 
one 


thousand miles 


of olled roadbed on 
the various railroad 
lines of the United 
States 


For the 
of oiling a 
the 


operation 

road bed 
aprinkling 
chinery is 


ma 

attached 
flat 
regular 


ordinary 
the 

employés 
are with a 
little instruction of 
manipulating it sat 
isfactorily The oil- 
sprinkling car pro 
per is 


to an 
and 
railroad 


car, 


capable 


simply for 
carrying and manip 








BEFORE OILING, SHOWING DUST RAISED BY EXPRESS TRAIN, 








at a speed of about 


so light a 


also 











AFTER OILING, SPEED OF TRAIN 60 MILES PER HOUR. 


sides of 


the 


the under 


pipes 


wide, cut in 
the 


sprinkling mechanism 


three comprising 

The side arms of the sprinkler 
are each supported at the outer 
chain controlled by a 
hand wheel, so that they can be 


end by a 


readily raised or lowered to con 
the the 
Moreover, side 


character of 
each 


form to 
roadbed 
sprinkler is yieldingly held, so 
that no serious damage is likely 
to result should it strike an ob 
the flow 


pipe there is 


struction. To control 
each 


two-inch, 


of oil from 


provided a quick-act 


ing gate valve, worked by a 
lever, and these are _ supple- 
mented by globe valves fitted to 
the main supply pipe at either 
end of the car, to which there 
may be attached, should it be 
found desirable, lengths of rub 
ber hose fitted with hand spray- 
ers The latter are frequently 


of service in sprinkling portions 
of the roadbed beyond the reach 


of the fixed pipes, and can of 
course be utilized in the event 
of the temporary derangement 


of any of the regular apparatus. 


For oiling a roadbed a train 


is made up of a locomotive, one or possibly two tank 
cars for carrying the supply of oil, and the sprinkling 


train it is possible for 


supply steam or compressed 


in ejecting the oil, although this is very 
The 
four miles an 


oiling train usually proceeds 


hour, and an aver 


age of two thousand gallons of 


oil a mile is used 

For sprinkling purposes there 
is now manufactured a special, 
non-inflammable, and practically 
which is of an ex 


test 


odorless oil, 


high fire and | 


thus 


ceedingly 


gravity virtually eliminat 
istion, 


after 


ll danger of coml 


Some odor is noticeable 


but 
few 


this disappears 
When a 
for 
en- 
from $32 
mile, according to the 
the oil must be trans 
ported; but subsequent sprink- 
lings do not 
and 


application; 
within a 
stretch of 
the first time 
tailed for oil 
to $45 a 
distance 


days. 
roadbed is oiled 
the 


ranges 


expense 


need to be so thor 
annual expense 
exceeds $16. Of 
course it is highly essential that 
the 


pos- 


ough, the 


for oil seldom 
with 
the 

almost 


no oil come in contact 


rails, and to 
sibility of 
feet in 


preclude 
this, shields 
two length are fitted on 
the 


rail. 


sprinkling car above each 
The main advantages claimed 
for oiled roadbeds found in 
the 
of track 
ance and the preser- 


are 
reduced expense 
mainten 
vation of ballast 
The oil destroys all 
and 
the 
forms a 


grass, weeds, 
vegetation in 
ballast; 

waterproot covering 


or soft crust, which 


prevents water from 


penetrating below 


the surface, and con 





sequently 
the 
last by 


prevents 
loss of bal- 
abrasion 
and 


from rains 


floods; prevents 


frost in the ballast 
the 
“heaving” of 
track 


viding 


with consequent 
the 
and by pro- 
a water-repel 
coating 
the 


reduction of 


ling pre 


serves cross-ties 


rhe 
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wear on the machinery, a partial elimination of hot 
boxes, and the saving of the furnishings of cars are 
incidental qualifications claimed for the new plan. 

The most ingenious recent use of oil on highways 
certain roads in the 
California, 


is ite employment to render 
Redlands, 
adapted to the use of automobiles. 


vicinity of 


Under normal conditions the roads 
in Southern California are not at 
all suited to the use of horseless 
vehicles; but so successful has been 
the oil treatment inaugurated in 
the vicinity of Redlands, with spe 
cial reference to the requirements 
of the 
biles have of late 


motor vehicles, that automo 
become quite 
common in that section of the State 

In order to enable a comparison 
between the expense of sprinkling 
the roadbed of a steam road and 
that entailed for similar service on 
ordinary thoroughfares, it may be 
noted that in California, where the 
idea of using crude petroleum resi 
duum on roads originated, a con 
tract was some time ago entered 
into, whereby an incorporated com- 
pany agreed to care for an immense 
mileage of roads, putting on three 
applications of oil during the sea 
son, and keeping the roads free 
from dust from May 1 to December 
1 for $204 a mile. In some parts 
of the Golden Gate State, where oil 
is not merely used instead of water 
to keep the dust down, as is the 


Scientific American. 


and covered with canvas, of serpentine form, which 
were suspended by ropes one on each side of the car 
and followed the undulations of the waves. The height 
of the balloon was regulated by drawing them more 
or less out of the water, and he could thus keep the 








plan of the contracting company 
above mentioned, but is employed 
also as an important element in 
making a permanent roadbed, the oil is poured on at 
the rate of 150 barrels to a mile, and not infrequently 
the quantity is in excess of this amount 

In order to make the oil thin and active in move- 
ment, it is customary in California to apply the oil 
hot, the temperature ranging from 200 deg. up In 
some instances the oil is obtained directly 
from the refineries at a temperature rapg- 
ing from 250 to 300 deg.; while in isolated 
localities heating plants have been installed, 
usually consisting of steam coils running 
through the tanks at the supply 
station The oil wagons or hauling tanks, 
barrels, or 840 
jacketed to retain the heat. 


stor ie 
each holding about 20 
gallons, are 
Oil has in some instances retained sufficient 
heat to be of service at a distance of twelve 
miles from the heating tank; but as a rule 
no attempt is made to transfer the heated 

oil more than six or eight miles 

=>+eore - 
COUNT DE LA VAULX’S BALLOON TRIP 
ACROSS THE MEDITERRANEAN. 

BY OUR PARIS CORRESPONDENT 
Count Henri de la Vaulx has attempted 
to make a balloon trip across the Mediter 
ranean from Toulon to Algeria A balloon 
shed wes erected on the beach near Toulon, 

and the trip began October 13 
M. Hervé has been working on the prob 
lem of steering balloons upon the sea for a number 
of years. His first experiments were made with the 
“National,” a balloon of 1,500 cubic yards, in 1886, 
in which he crossed the Channel from Boulogne-sur- 
Mer to Yarmouth, over a traject of 240 miles. In these 
experiments he used two flexible floats made of cordage 


THE BALLOON HOUSE AT TOULON, 


THE BALLOON PARTIALLY INFLATED AND THE BASKET. 


balloon at the desired distance above the sea. The 
steering device consisted of a kind of floating rudder 
attached to the balloon by a long rope, and by vary 
ing its angle the balloon could be steered to 60 degrees 
on each side of the, wind. These experiments were 
quite successful, and M. Hervé was able to deflect 





THE “SERPENTS” USED IN STEERING. 


his balloon toward the west and land at Yarmouth, 
while the wind was blowing north, and made without 
accident the long voyage of 24% hours over the sea, 
This duration was only surpassed 14 years after by 
M. Castillon de St. Victor and M. Mallet In the 
present trip M. Hervé used the old “serpents” with 
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a third floater made of wood. The serpents are each 
30 feet long and 7 inches in diameter at the middle, 
made of cordage covered with canvas, the whole well 
water-proofed; each weighs 180 pounds, The wood 
floater made for this occasion is about 16 feet long 
and 12 by 18 inches’ section, and 
weighs 1,500 pounds. It is made up 
of fifteen pieces jointed together so 
as to give a great flexibility. Like 
the serpents, it floata on the water 
and may be wholly or partially 
raised by a rope. In the recent trip 
the ropes of the two serpents were 
attached to the ends of a support 
above the car, and the large float 
was hung from the middle. 

The steering device is essentially 
a kind of floating rudder whose 
position may be varied from the 
balloon. Two of these “deviators” 
will be used, but only one at a time, 
according to the conditions of the 
weather. The first of these is of 
the same type as in the Boulogne- 
Yarmouth experiment. It consists 
of a series of concave blades about 
2% feet long and 8 inches wide, 
held parallel to each other by iron 
straps. The deviator is attached to 
the balloon by two ropes, and re- 
mains in a nearly horizontal posi- 
tion. When the ropes are of the 
same length the blades are perpen- 
dicular to the direction. of the bal- 
loon and there is no deviation, but 
only a certain resistance; but if one 
of the ropes is shortened the blades 
take an oblique position and the 
apparatus diverges rapidly to the 
right or left, drawing the balloon with it. It possesses 
an enormous power, owing to the large surface and 
the concavity of the blades. The whole ts arranged 
so as to fold into a small space when not in use. With 
this form of deviator it is necessary, in order to change 
from one direction to the other, to pass through the 
perpendicular position, or point of maxi- 
mum resistance. In the case of a strong 
wind may not be advisable to do this, 
and a second form has been devised which 
offers less resistance and is more easily 
managed. It consists, as the figure shows, 
of a set of parallel blades joined tegether 
to form a solid box or frame, and the blades 
take a vertical position in the water. A 
strap at each end carries a rope passing to 
the balloon. When the ropes are of unequal 
length the deviator takes an oblique posi- 
tion and gives a steering effect; when the 
ropes are equal the blades become parallel 
to the direction of movement and there is 
no deviation and but little resistance. This 
instrument is, in fact, a multiple rudder 
of the simplest form. Both these deviators 
have been designed to keep at a certain 
depth below the surface of the water by 
giving a certain inclination to the curved 
blades or to the box so as to give a down- 
ward pull which compensates for the up- 
ward pull of the rope, and this is the same 
at all speeds, according to the well-known laws of 
resistance 

The balloon, called the “Méditerranéen,” Was con- 
structed for the experiment by M. Mallet, and has a 
diameter of 56 feet and a capacity of 3,800 cubic yards 
It was filled on the spot by a hydrogen generator. 





THE BALLOON ON THE BAY OF BISCAY. 
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he balloor ibout 7,500 pounds total weight 

The suspensior f the ir has been designed 80 as to 

support t I il tee ng apparatu The rope 

0 he i itt hed to a horizontal Cros 

bat nt b the ir in one plane ro 

the cro itta ed i vyood framework whicl 

project t onta on one ide ind carries a 

et of pull fc the maneuvers, over which the 

opes pa he The two serpents hang 
lown from the of the rame and the wood floater 

! fi ! ile This arrangement will be seen 

in the fle ‘ A! el feature is the arrangement fo 

ieing i i ist \t each side of the frame is 
uspended a t i linder, which has a tube 
passing al« ul the vhich hangs down into the 

iter When tl i xhausted by a small pump 
he water I I nae The lower tube may 
ee drawn p ) i oO] I the cylinder is thus 
emptied at w ind the heigl if the water is always 

nown he nder ire about 4 feet long and 20 

nehes in diameter, and each contains 40 gallons. The 

f th illoon owl the ngraving, has been 
lesigne to 2@ ‘ eat cit iif also to accommo 
ite a the fferent appliar et of horizontal 

projection i iround ! nside and afford a 

race a \ et of hel The middle or 

‘ \ f tl " le ntirely free, as is quite 
nece tt f he maneuver The car measures 

about ¢ S feet nd 4 fee leep, and weighs only 
»450 pound ntirels urrounded by a wate! 
proof canva vl I ought up to a considerable 
height above t eaving nly an opening for the 
maneuv rl endet floatable, but in case of 
emergency a set of life-preserver bags has been placed 

uli around tl inside and it w float even without 
thie canvas 

There were fou eronaut in all, and twe wer 
occupier vitl he maneuver While the other twe 

ept ipon a l platform if car i whicl 
atretched acro elow the balloor It ntende 
keep the balloon pout » oF ) Teet LbovVe tne 
it wa kept weile out nto phe i hap il 
iir-bag in the int which fille l i horizonta 
iir-fan worked he i ! illoon 
number of instrument ome f wl h are of a nove 
ty pe is wella i powertul projecto fed ya prima 
battery, to light p the apparatu n the ea, also 
a large signal light and the usual marine signal lamp 
A novel feat ‘ the ‘ f acetylens 10) onica 
vessel rf heet " ! nit il le of calciun 
which wher hrow ‘ he sea gi i brilliant ligl 
and indicat the pa i t the alloor i la 
afford points of alinemer f he route 

rhe party starts f ! it 11 0 P.M. Oct 
ber 12, followed the ‘ Du Chayla ind 
carrier pigeon vere re i few hours later stating 
that the balloon i north-northeastern 
wind an vil 1 I at gl peed, the weather 
being fine and | wel Unfortunately the ente 
prise wa not t t vyned vith success for on 
October the i i ighted returning with the 
balloon an : vhich she picked up ten 
mile Ast , lighthouse When Count 
de la Vauly I ta hat the weathe had been 
vel bad o7 edin lay \ hard east wind 
lrove the bal!loor ward the oast of Spain and a 
heavy rain als | illoon had almost reached 
the Spanish frontie tl S Laurent light being a 
small port in tl lepartment of the Eastern Pyrenees 
rhe passer I m the i I eared that they would 
be blown ash o they decided to abandon the 

12 nd aled the er to take them on board 
This was done wi ly xht damage to the balloon 
ind with no injur to tl issengers or scientifi 
instrument rhe oyage laste forty-two hours 

>: > — 
\ Bank on Wheels, 

One of ve most brilliant ideas of modern times 
has just occurred to the local authorities who admin 
ister the public money of he town of Meziere il 
the Ardent I ew scheme consists in an Lute 
mobile vil a! rt ‘ equire ome 
explanatior 

The invento ipply t to new ort of motor cat 
whi tney ire having rub it The vehicle is pro 
pelled by elect ind contains four seats, one in 
front and pa om the others, for the drive 
The three place ehind are arranged round a revoly 
ing tabie in the middle of the car, one at each sice 
anc me at the ear of the vehiclk Writing desk 
ire fitted ovel icl of the three eat ind devised 
in such a way hat they can be either folded flat 
gainet the sides of the carriage inwardly or opened 
outwardly The central table also contains desks 
hevides book shelve ind a small metallic strong box 
Sich is the new automobile The use to which the 
authoritic of Meziere ntend to put their invention 
it ss follows 

rhe car will travel round the country, making stop 
pages of an hour or © on prearranged days in the 
lifferent localities of the department rhe passen 
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two clerks of the local treasury admin- 
istration and a cashier. They will carry with them a 
complete collection of savings bank books, registers 


xers will be 


ind forms, and the third of the above mentioned 
officials will be empowered to receive moneys. Ou! 
readers will have now divined the purpose of the 
financial authorities of Mezieres. It seems that these 
gentlemen, assembled in council lately, came to the 
conclusion that something should be done to encou 
age thrift among the peasantry of the Ardennes. On 
the other hand, it was recognized that the saving 
propensity was already very marked among the coun 
try folk What was needed was that the adminis 
tration should meet their wants half way The peas 
ants put by their earnings thriftily enough, but fre 
quently fail to invest them in savings banks because, 
especially in the busy summer months, they have 
little time for journeying to the few principal towns 


where the offices are situated So the authorities 
determined upon sending the savings bank to the 
country folk instead of waiting any longer for the 


the office 
which the 


latter to find time to come to 


The description of the vehicle authori 


had 
turthnel 


ties built wccording to their 


lesigns 
that 


have own 


requires no explanation except to 


Say 


the movable desks are intended for use by the pub 


can he 
that 
approval of 


arrangement by which they 
the 


with 


lic hence the 
road It is 
the 


opened outward ove! reported 


the scheme meets unqualified 


the savings bank clerks, whose days hitherto through 


out the fine season have been spent in musty offices 


But might 


the 


contrary to what have been expected, the 


public does not iook upon innovation with unal 


loyed delight Some suspicious persons have spread 


i rumor that the administrative motor car will not 


alway convey avings bank clerks, but will occa 


often, perhaps, than would be 


the 


more 


lesirable that unwelcome visitor collector 


tax 
2--e-e2 —- 

Increased Cycle Exports. 

the 


1900 


In view of the steady annual decrease in expol 


tation of yeles from 1897 to inclus 


American bik 


‘ recent tatistic indicating a stronger demand 


ibroad for then ire interesting 


rh itest official statement on the subject, pre 


Department at Washington 





gives the amount of the cycle exports up to August 
1, 1901 In July the value of wheels shipped to the 
United Kingdom was $37,140, as against $25,396 in 
luly, 1900. For seven months ending with July, 1901 
the total of the cycle exports to that country was 


$354,196, as compared with $348,223 during a similar 


period last year 
For the one month named, the exportation of bicy 
, satisfactory than that 


$23,030 


cles to F 





nee was even more 


to England, wheels to the value of having 


been shipped there during July. 1901, as against ship 
ments amounting to only $7,202 in the corresponding 
month of 1900 For the first seven months of this 
year, though, the total exports to that country were 
slightly less than those of 1900 

Cycle exports to Central America and British Hon 
duras have never been large, but in July of this year 
they exceeded, by about $300, those of the same month 
last year, and for the period ending on July 31 last 
they exceeded the exportations of that period in 1900 
by nearly $3,000 


4 striking increase is noticeable in the shipments 





to China In July, 1901, the wheels sent to that 
country were worth $28,849, whereas, in July, 1900 
eycle exports amounted to only $1,914; and in the 
first seven months of this year the shipments to 
China represented a value of $41,991, as against $16,294 
in 1900 

Although the yele exports to Africa in July of 
this year were somewhat less than those of the same 
month in 1900, the total value of the shipments for 
the seven months exceeded by almost $20,000 the 
value of last year’s exports for that term, this year’s 
figures being $46,780 

Increases are also recorded in the exports to San 
Domingo, Br Australia, British North America 
and the British Ea In while the t how 
little change in the value af the shipments to Cuba 
other islands of the West Indian group and parts of 
Asia and Oceanica 

It is true that the value of the exports to some 
other. countries continues to decrease Germany, for 
example, imported American wheels to the value of 
$160,866 during the first seven months of this year 
whereas, during the same period of 1900, her imports 
amounted to $303,715 

In South America, also, the sales of wheels made 
in the United States are not what they should be 
and this is conspicuously the case in Argentina and 
Brazil In these two countries, as in other parts of 
South America. bicycles of German make appear just 
now to be the most popular; but this state of thing: 
is due, for the most part, to the activity manifested 
there by the German cycle agents and the lack of 


push exhibited by the representative of American 


manufacturer 
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Taking it all in all, however, Uncle Sam's wheels, 





in spite of the lively competition in the cycle indus- 
try all over the world, are holding their own. 
—_________-~» -@-+ = - 
fhe Snoqualmie Fails Power Plant, 
lo the cities of Seattle and Tacoma will be carried 
20.000 horse power instead of the 8,000 now in use at 
these place rhi will be brought about by the en- 
largement to double its present capacity of the plant 
now deriving its power from the Snoqualmie Falls. 
Of all power plants in existence, this hydro-electric 
installation is probably the most interesting In the 
last six months it has been visited by engineers from 
ill over the world who testify with high praise to its 
correct design and the superior excellence of its 


mechanical operation With a most varied service that 


includes electric traction, mill and factory power, as 
well as ordinary illumination, the entire load of the 
Snoqualmie system is operated in multiple, and with 
a regulation of | than 2 per cent 

lwo years have passed since the first current from 
Snoqualmie Falls was carried into Seattle and Tacoma, 
ind in this short time the initial installation has 
proven too sma Che ipacity of the plant is to be 


enlarged to meet the increasing demand for power in 
hese cities At the Falls, distant 44 miles from 
Tacoma and 32 miles from Seattle as the crow flies, 
are installed in a rock-excavated chamber four gen 
erating units, each consisting of a water wheel direct 
connecting to a 2,000-horse power three-phase alter 
natol At the ime transmission voltage now em 
ployed 50,000 volts, it is proposed to carry 12,000 
horse power more into the cities mentioned, making 
1 total output of 20,000 electrical horse powel 

Che vater wheel contract will not be let for 60 
days If an impact wheel is used, there will be a 
single wheel on each end of each generator shaft, and 
each wheel will be driven by a single jet of water 14 
inches in diameter, the two jets combined being suffi 
cient, under the existing head of 270 feet, to give the 
requisite power rhe two water wheels and the gen 
erator between will be built on a single holiow shaft 
of oil-tempered nickel steel 

rhe present underground generating station, which 
is 200 feet long, is to be lengthened out 150 feet up 
tream to make room for the new installation 4A 
new penstock is to be built which will carry 50 per 
cent more water than the old one rhe transmission 
that is to parallel the old line will require 125 tons 


of aluminium wire ind the order for it has already 


been placed At Tacoma, a large and commodious 

ck sandston ib-station is now being erected. The 
el ments will be in tl neigt 
borhood of $400,000 i hie t rously 
prosecuted, and it is expected that the first of the new 
generators will be delivering current into Seattle and 
racoma within the next nine months 

The generating machinery will consist of three 3,000 
kilowatt, 4,000 horse power, rotating-field generators 
of the two-bearing type, generating a three-phase cur 
rent at 1,100 volts and 7,200 alternations The speed 
is to be 100 revolutions per minute Each generator 
will require an exciting current of 320 amperes approx 
imately, at 125 volts For exciting these three gen- 
erators a 200 kilowatt. eight-pole, direct-current gen- 
erator of the two-bearing type is to be used At 175 
revolutions per minute it is to deliver under normal 
load a current of 1,600 amperes at 125 volts 

The current which is generated at 1,100 volts is to 


be raised to a line potential of 30,000 volts by nine 


1,000 kilowatt il-insulated, water-cooled transform 
ers These are to be delta-connected on both the 
primary and secondary sides. It is estimated that 
each transformer will weigh 11,000 pounds, and require 


rhe 


consist ol 


llons of oil switchboard that is to be in 





stalled is to 14 panels of white 


marble, and 


is to be of the special type that was furnished for the 


original installation Instead of the Niagara type 
single-phase indicating wattmeter that is now in use 


switchboard, a long-seale 
used Where 


used a double-pole field switch is 


on the present poly-phase 


indicating wattmeter is to be formerly a 


field-plug witch was 


to be ployed The standard equipment of synchron- 
izing lamps is to be replaced by a Single-pole plug 
switch, mounted on the generating panel and con 
nected to a synchroscope, which will be mounted on 


the multiplying pane! 


The increased capacity of the generators will nece 
sitate placing three single-pole main switches, instead 
of one three-pole main switch The circuit breakers 
which are to be non-automatic, will be on an 


extension 


panel above the main instrument panel A. W. ¢ 
.>-a8-<- 

Another Antarct xpedition is being organized in 
Scotlan: Che fund f the cost of equipping the ves 
el ha beet tarte by a donation of $25,000 Capt 
Bruce ho | id much valuable xperience in con 
nectior vith | \retic and Antarctic exploration 
will i exp tion It is anticipated that 
a start will e mar in th 1 imn of next vear 
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SOMETHING ABOUT ANCIENT AMERICAN SAURIANS, 
BY J. CAKTER BEARD, 

The vast region known as the Western Plains, so 
interesting to visitors, not more on account of the 
unparalleled magnificence of the scenery than of the 
curious and wonderful development of its geological 
features. including, as it does, the tremendous cafions 
of Colorado, the lava fields of Dakota, the strange 
painted cliffs of the National Park and the extraor- 
dinary geyser region of Wyoming, is the paradise of 
the paleontologist, for here lived and died the un 
counted generations of reptiles that peopled the ancient 
earth and the waters of North America during the 
Mesozoic era But, while all this region affords fruit- 
ful fields to the fossil hunter, Kansas has proved the 
most prolific tract for those who, like Prof. S. W. 
Williston, have made something of a specialty of 
ancient American sea saurians 

Of the twenty-five or thirty species which, as yet, 
have been found distinctive among ail the specimens 
collected, Dakota has contributed three, Mississippi, 
Alabama, Carolina and New Jersey, together, about 
ten, and Kansas twelve 

Although expeditions, extending from 1854 up to 
the present time, have been engaged in collecting 
fossil remains in the territory described the supply 
is still unexhausted, and is considered by those who 


have, perhaps, the best information to be procured on 


the subject, inexhaustible In this they may be mis 


taken, but it cannot be denied that though the number 
of tons of material of this kind which has been re 
ceived by our museums and colleges is not easy to 


estimate exactly, and though room can with difficulty 


be found for what is already 
possessed, the cry is still it 
comes 

Indeed, considering the per 
ishable nature of osseou sub 


stance it is really wonderful that 
anything at all, except perhaps 
the impressions of parts of anl 
mals or their foot-prints in 
damp soils, that have hardened 
into rock should remain to us ol 
vertebrates which lived upon the 
earth at such very remote per 


iods of time 


he tructure of bone 18 such 
that inder ordinary circum 
tance more or le rapid decay 
must necessarily ensue upon its 
exposure to atmospheric and 
aqueous agencies rhe hardest 
bone is traversed with what are | 
called Haversian canals, winding | 
passages which are connected 
by still smaller passages with 
lacune, and the less solid takes 
the form of cellulated substance 
permeated with sarcodic matter, 
while the long bones are gene! | 
ally hollow and contain marrow 
whose corruption and decay, to 
gether with that of all the soft 
tissues occupying bone cavities 
infects the ossein, and by break = 
ing away the delicate partitions 
between tubuli, and by softening 
all adjacent parts, hastens its disintegration Phe 


labyrinthine system of passages which pervades the 
whole bony structure, enlarged and emptied of the 
soft organic matter that occupied it, readily admits 


water and becomes filled with it. This not only carries 


vegetable acids that tend to decompose the bone, but in 
freezing expands and pulverizes it as effectually as if 
it had been pounded to pieces with a hamme1 

Quite as surely subject to destruction are the bones 
of animals deposited on beds of seas or oceal Sea 
water is a slow but almost universa olvent The 


dredges of the United States fish commission steamer 
‘Albatross” and of the “Fish Hawk,” as well as those 
of the numerous other vessels which have from time 
to time expiored the bottom of the ocean, have been 
dragged many miles without bringing to light any 
other remains of vertebrate animals than a few shark’s 
teeth 

It may, therefore, be readily seen what a very small 


proportion as compared with the original supply of 


these bones can have escaped destruction in under 
going the vicissitudes of such an enormous length of 
time, and from this may be argued the populousness 


of the Western plains during past geological ages 


rhe gradual development of new species and genera 
and the increase of the numbers of individuals com 
ing them, of the saurians of the Mesozoic era, in 
the #ons preceding the attainment of the highest 


point in the seale of physical organization reached 


reptiles during the Jura Trias period, was indeed, 


it j elieved, so great and extensive that the land 
rea habited by them became overcrowded It 

that animals best adapted in form and by 
nabdit f life to do so began to look to the water for 


~~, 
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food and, in time of danger, for refuge. In this way 
the sea, previously monopolized by ammonites, sharks 
and cuttlefish, became the home of reptiles. 

It is well known that by some little known law of 
nature, certain species of fish, carp for instance, are 
able to accommodate their growth to the size of the 
area of water accorded them to swim in, and it seems 
necessary to conjecture a freer and more extensive 
working of some such law to account for a process 
of development by virtue of which insignificant little 
land lizards, such as the nothosaurus and the Iso- 
dectes punctulatus, were able to take upon themselves 
the colossal proportions and transform their digital 
limbs into the paddles of the elasmosaurs, plesiosaurs 
and mososaurs, and the ichthyosaurs, whose remains 
are so characteristic of the cretaceous fossil beds 
of Europe and America 
WHAT THE ANCIENT AMERICAN SEA SAURIANS LOOKED 

LIKI 

The elasmosaurs more nearly resembled a snake 
bird (ahinga) in form than they did any other crea 
ture now living 

They were found 30 to 60 feet in length. Prof. 
Edward Drinker Cope, the celebrated paleontologist, 
has furnished a very graphic description of the 
elasmosaurs: 

“Far out on the expanse of the ancient sea,” writes 
the professor, “might have been seen a huge snake 
like form which rose above the surface and stood 
erect with tapering throat and arrow-shaped head, 
or swayed about describing a circle of 20 feet radius 
above the water Then plunging into the depths 
naught would be visible but the foam caused by the 





disappearing mass of life Should several have ap- 
peared together we can easily imagine tall flexible 
forms rising to the height of the masts of a fishing 
fleet, or like snakes twisting and knotting themselves 
together. This extraordinary neck (for such it was) 
rose from a body of elephantine proportions The 
limbs were two pairs of paddles like those of the 
plesiosaurus, from which this diver chiefly differed 
in the arrangement of bones in the breast 

In the elasmosaur shown in the accompanying illus 
tration (Elasmosaurus platurus) the neck represents 
a length of 22 feet in a total length of 50 feet 

The other animal shown in the water is a mososaur 
The general appearance and the habits of mososaurs 
have been much misunderstood and their size has 
been exaggerated The largest of these _ reptiles, 
Mososaurus horridus, depicted in the accompanying 
illustration, was certainly not more than 50 feet long 
The skeletons of mososaura, found in the fossil beds 
of North America, do not average more than from 16 
to 20 feet in length Their proportions have always 
up to the present time, been described as serpent 
like, and they have been called sea serpents. That 
they anticipated a number of the anatomical peculiari 
ties of the serpents cannot be denied, but their shapes, 
as is convincingly shown. by an almost complete 
medallion skeleton upon a slab of rock with the bones 
scarcely displaced, in the New York Museum of 
Natural History, were no more snake-like than are 
those of alligators 

Like the elasmosaurs they had two pairs of paddles 
These paddles had webbed digits and were attached to 


the body in such a manner as to admit considerable 


freedom of action Their tails were flattened and 
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much longer than those of the elasmosaurs. Their 
heads were flat, as are the heads of alligators, and 
wedge-shaped. Their mouths, armed with four rows 
of formidable teeth on the roof of the mouth, besides 
those in the lower jaw, opened so widely, being jointed 
very far back between the ear and the chin, that 
though they had not the expandable throats of ser 
pents they could have found no difficulty in swallow. 
ing their prey alive. They were covered with small 
scales like those of a lizard or serpent. Strange to 
relate, a portion of the scaled hide of a mososaur has 
been discovered in an excellent condition of preserva- 
tion. The tongues of mososaurs were long and forked. 
fTHE HABITS OF ELASMOSAURS AND MOBSOSAURS 

Elasmosaurs were beasts of prey and without doubt 
lived upon whatever they could seize and kill, princi 
pally fish, for they were more likely to capture them 
than they were to take other prey, and fish bones and 
scales are found associated with their remains. 

They had long paddles and were built for speed. 
Prof. Cope fancies that they may have secured and 
held their prey with their forward paddles. Cias- 
mosaurs were exclusively marine animals. It is not 
probable that they ever came ashore. 

Mososaurs were more formidable reptiles than were 
elasmosaurs. It is not probable that any animal living 
during the existence of their type could have with- 
stood their attack. It is pessible that mososaurs may 
have come ashore occasionally voluntarily, but it is 
problematical. From their plan of structure it is 
evident their prey must have been the largest creatures 
that inhabited the waters in which they swam, and it 
is not at all unlikely they may have attacked and 
sometimes devoured plesiosaurs 
and elasmosaurs, as well as 
smaller epecies of mososaurs and 
the great marine turtles of that 
day. 

——- @>e--—__— 
Converting Salt Cake into 
Caustic Soda, 

A cheapand expeditious method 
of converting salt cake into caus- 
tic soda has been devised by Mr. 
A. Brand, of London. The proc- 
ess consists of treating the black 
ash resulting from the first proe- 
ess of the furnace product with 
a quantity of carbonate of lime, 
and if necessary carbon is also 
added in limited amount. The 
| mixture is then submitted to a 
high temperature. The carbon- 
| ate by this means is converted 

into oxide of lime, and the car- 





| bonate of soda in the black ash 
into oxide of soda, while any 
sulphide of soda that may be 
present is also converted into 
oxide of soda When the fur- 
nace product is lixiviated in hot 


| water, there results a strong s0- 
lution of caustic soda. A fur 
ther hot water bath will remove 
the remainder cf the caustic 
soda from the furnace product, 
and the solution that is left con- 
stitutes the liquid for lixiviat- 
ing the next quantity of furnace product. 





aentiateljepetiibiiinimnnidieatammpasians 
The Current Supplement, 

The current SuprLement, No, 1347, has a number 
of unusually interesting articles. “The Georges Rich- 
ard Automobiles” describes in great detail the con- 
struction of a typical French carriage, including a 


numbered section of the motor The East River 
Bridge Report is continued and is accompanied by 
a number of diagrams showing the plans recom 
menied rhe Autoplate An Automatic Stereotyp 


ing Machine” describes one of the most clever inven 
tions in the printing trade. The subject is well illus- 
trated A description, with illustration, of a new 
powerful English locomotive is given. A new exca 
vator for digging trenches is illustrated. “Two-Tray 


* 


Development” is by L. E, Farrand 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 


SEPARATOR.—Bensamin B. Newman, Tam 
pa, Fla It ls well known that when the 
shell ia removed peanuts are still enveloped 
by a brown skin or husk The present inven 


tion provides a machine for the removal of this 
skin A rubber-faced roller 


a breast 


working 


serves to loosen the husks 
the roller a shaking-sacreen tia 
the left-hand side of which the 


the hulls removed are 


arranged, over 


peanuts with 
discharged Into a chute 


and thence delivered to any suitable receptacle 


The huils are blown out by an air blast 

SEED-PLANTER 
tin, Texas The 
ticularly for 


feature 


MarTIN Evernar’ Aus 


seed-planter is designed par 


planting corn The principal 


resides in the measuring and dropping 


devices, which comprise a wheel mounted on 


the frame of the planter and having its 
periphery running on the 


spokes of the wheel are 


ground. The hub and 


hollow, and each of the 


hollow spokes communicates at its end 


interior of the 


inner 


with the hub through the 


nedium of a box which contains devices for 
measuring and uniformly delivering the grain 
to the hollow spokes, through which it Is 
dropped into the earth 

DRAFPT-BRQUALIZER Antnur <A HAMIr 
roN, Ocheyedan, lowa The draft-equalizer is 


eclally adapted for use and 
is capable of effective work at either the right 
or left-hand side of the 
walk in the and 
each being 
equal amount of work 


with gang-plows 





gangs One horse will 


furrow four horses on the 


stubble, horse compelled to do an 


Electrical Apparatus, 
SWITCH FOR ELECTRIC CONDUC 
Tueopors B. Suarven, Westmoor, Pa 
switch for 


‘TORS 
This 
electrical con 


improved suspended 


ductors insures the passage of the 
trolley from main line rhe 
construction comprises a main line rib 
rib, terminating at ite 
main line rib 
face extending 
the siding rib 


proper 
the siding to the 
inner end opposite the 
and a trolley-supporting sur 


beyond the inner extremity of 





Apparatus for Special Purpo 


FIRE - EXTINGUISHING APPARATUS 
AL@XANDER LoGaN, North Sydney, Nova Scotia, 
Can Mr. Logan has provided a system of per 


forated pipes having valves arranged to be 


weights or 
released by the 


opened by other pressures when 


supporting 
The invention is characterized 


burning away of 
cords or cables 
by ite simplicity and apparent efficiency 

EXERCISER WILLIAM Ww SLOAN 
Buffalo, N. Y The 
signed for 
and arms, 





exercising device is de 


muscles of the wrists 
briefly stated, in 


relatively to 


developing the 
and consists, two 


hand-biocks connected to turn 
other A 


the blocks, so that by 


each friction device bears between 


relatively turning them 


the various muscles of the arms and wrists are 


brought into play and thereby developed 


OPERATING-TABLI ALpert TaAUnert and 
KicHagp Kwyy, Manhattan, New York city 
The operating-table is constructed in three 


end and an interme 
Each 


and the 


vections—-two sections 
diate 

dently 
locked 


adjusted 


section section can be indepen 


adjusted sections can be so 


that they can be collectively 


adjustments are ef 


together 
These various 
fected expeditiously 


Tools, 
CUTTER-HEAD.-CHarites H 
Miss rhe 
which the 


West, Esta 


butchie, inventor hase devised an 


arrangement by cutters or bits are 


held securely and in &« position properly to 
form the tongue without splitting or tearing 
the wood The essential feature of the inven 


tion Is to be found in two sets of bits, the 


members of each set of which are arranged 


alinement The two sets work 


side of the 


in peripheral 


together on each tongue of the 


plank All the parts are capable of easy 


access; and the device can be taken apart for 
repair or adjustment . 

BE CUTTER AND EXPANDER Wir 
LIAM CANTON, Paris, Ill This boller-tube 


cutter comprises few parts, all of which are 


readily accessible and work without the use 


of springs it has been the inventor's prime 


purpose to reduce friction as much as possible 


The body of the tool is inserted in the tube 
so that a collar abuts against the head of the 
boller Ry turning a nut the tool-carrk Is 
forced outwardly against the ” When the 
cutter has cut through the tube, the entire 


rhis 
Inner 


tool is rotated causes the cutter to re 


volve along the 
the tube 


surface of the tube and 
Rollers 


opposite the 


to sever bear 


tube on the side cutter and ma 
terlally reduce the friction 


Mechanical Devices, 

LEADER-FORMING MACHINE LAWRENCE 
A. McCarrny, Savannah, Ga By 
this leader-pipe-forming 
be rapidly formed from a flat 
other metal up to the point of 
joint. The characteristic features of the in 
vention are a mandrel, swinging dies for 
ing the opposite p edges of the 
for swinging these dies In 


means of 
machine, leaders can 
sheet of tin or 


soldering the 


form 





leader, means 





opposite 


and. devices for turning the leader-forming 

metal or sheet around the mandrel 
FIRBARM.—-Kaa. K. Boerkness, Kaslo, B 

C., Cam, The subject of the Invention is an 


against | 
Below | 


| proved the 


firearms which is connected 
magazine-chamber and 


muzzle of the barrel 


by which the files are trapped and caged and 
then disposed of. The trap is arranged for 
adjustment beneath a window-sash or beneath 
ses e8-/a fly-screen. The flies are attracted, pass into 
auto-| the trapping-chamber and then into the cage. 
when} TE McCau., 7 


attachment for 
with a lever in the 


which is so related to the 





expansion of the gz 
device will 
question 


that, through the 
barrel, the 


lever in 


caping from the 


matically operate the Monroe 





TuHappeus D. 


the charge Is fired. The empty shell is thereby | street, Chicago, Ill. Mr. McCall has devised 
extracted, a new shell brought in position for/ an improved portable floor tent designed fot 
firing, and the hammer carried to a firing| the use of one or two persons. The tent is 
position, all without the assistance of the|of such small proportions and light weight 


marksman as to be easily carried as a part of the bodily 








ROLLER-MILL FOR CRUSHING AND | outfit and especially adapted to the needs of the 
GRINDING Jonannes C. Weerntr, 45 Wo-/| hunter, prospector, civil engineer, or soldier 
burn Place, London, England The mill con ROLLER-SKATE. Paci JASSMANN, Brook. | 
sists essentially of internal and xternal | jyn, New York city. The roller-skate is of that 


having axes | 


and 


revolving grinding-surfaces, their 
f revolution oblique the one to the other 
in different » that the 


lution oblique and a 


class in foot-rest Is with one 
of the 
weight of the skater and upward by a 


The skate is easily attached to the foot and is 


which a geared 
wheels and is moved downward by the 


planes, s planes of revo- | 


spring 


will be disruptive as 





is characterized by the drawing 
the milk from the 
ical irritation 


mechanical construction 


efficiency in 
absence of mechan 
during use; and the fact that 
is such that the parts 


" , j " Y Tv > » | 
well as a crushing action produced The one | arranged to transmit the downward motion of 
surface is formed by the interior of a revolving the foot-rest to one of the wheels in order 
ring and the other by the exterior of a re-|¢6 attain a high rate of propelling speed 
volving roller working within the ring TRAHLACTOR Witutam H. Maerix. Mo 
é ad ‘ j x ’ an 
hattan, New York city This breast-pump 


Vehicle Ac 
STORM-FRONT 
A. PRaui 


essories, 





acto Al rlands ; 
BUGGIES ARTHUR ns r 


Prall bas im 


FOR 


Dayton, lowa Mr | 


construction of storm-fronts which 








| can be separated, thoroughly cleanec "et 
he patented last year The improvement is bled ' ‘in re ned, and reas 
semble« without diMeulty This is extreme! 
such that the device is rendered more com ; extremely 
important as the Instrument can be made 
pact, strong, and light The improved storm ’ ‘* ; 
, . perfectly antisepti before use thereby ob 
front is made in sections separable one from ' F | 
. viating any vossibility of the contraction of 
the other These sections can be stored away i I ? j 
. disease | 
in the body of the buggy or at the dash rhe | 


' 


a siding | 


| 





to CALENDAR IiekMAN F. Ruecer, Brooklyn, 


upper section can be droped down so as 

hang close to the dash, the lower section re- | New York city This calendar is simple, and 
maining connected with the body of the ve-|'% 4rranged to permit the ready change of 
hicle. A window is placed in the upper section, | the dates for each month, the date of the 


month and the day of the week being 





which window opens in an upward direction very 

and is automatically carried to the upper | “istinetly indicated 

position when released from engagement with SCREEN ALBERT PaAUBERT, Manhattan, 

its latch New York city rhe purpose of the invention 
ELASTIC TIRI Wituiam F. WiiuiaMs. 17 | !8 to provide a simple, strong and light screen 

and 18 Great Pulteney Street, London, W., | to which any material capable of folding is | 


attached 
when not in use or 
this end 
the uprights of the 

CANE-UMBRELLA Grace A 
Brooklyn, New York city The 
covering umbrellas 


The frame can be conveniently closed 
horizontally To} 
used to connect | 


England. The tire is of D-section and adapted 


wheel-rim by a band pass 


to be secured to the enlarged 
ing through the bore of the tire. The invention | Secure lazy-tongs are 
has for its object to facilitate the longitudinal screen 
GEIGER 


patent describes 


compression of the tire base 
thereof, 


that the 


particularly the 


portion when lapping it around the 
tread of the tire 
This object is obtained 
bore of the tire 


circumferentially of 


when closed 
and effectively 


umbrella 


a case for 
The usual leather 
secured in 


wheel-rim, so will 


not be put in tension case is neatly 
by forming 


with 


the walls of the place so as to give the 
the appearance of a cane 

FOR SETTING STAINED GLASS 
Jacos PFLEGING, New York city rhe 
lead is provided with stiffening devices at each 


grooves extending 


the bore, the grooves being either helical con LEAD 


lying in 





volutions or separate grooves, each Bronx. 


a transverse plane 


ELASTIC TIRE WILLIAM F. WILLIAMS, 17/| side of the heart whereby the lead is pre-| 
and 18 Great Pulteney Street, London, W.,/ vented from bending under ordinary strains. | 
England The invention relates to the same! A novel means is provided for connecting or | 
class of tires as that refererd to in the pre | joining the leads with one another 
vious notice. A cord is embedded in the! NECKWEAR - FASTENING Bertua J 
rubber, the cord being either in the form of 4| Kopgyier. Brooklyn New York city The 
continuous helix or an independent convolu-| fastener is particularly adapted for the use of 
tion extending around the bore of the tire | wome n to hold in position ribbons, bows and 
With the cord a reinforcing strip of open-| grocks The fastener is attached to the inner 


meshed fabric is combined, which fabric bridges | side of the stock or other article of neckweatr 


at the back and front of the neck and connected 
with a collar-button on the collar-band. 


LAMP-HANGER 


the intervals between the cord convolutions 


when spaced as described, and serves as a guide 


for insuring uniformity of spacing in winding. 


CHARLES D. KEMMERER, 














Weissport, Pa This simple hanger can be 
Fasteners, Hinges, etc. readily turned in any direction and held at 
FRICTION-HINGE Vauenrine C. Lup: any desired angle between that of the axial 
t if B sUPPERT, | ,, e 
South Williamsport, Penn The friction hinge | Une with its base and at substantially right 
" angles to its base, thus providing a device 
jis of that class particularly adapted for sup . 
, particularly adapted for use in barber-shops, 
porting mirrors, swinging screens, transoms gp 
on , dentists’ offices, workshops, and the like 
and the like The pintie is attached to the 
swinging frame rhe friction-hinge or holder DUMPING-CAR. WittiamM H. HOLMAN, 
consists of a spring plate or leaf having a} Durango, Colo A simple and effective dump 
transverse corrugation and a slot extending on | img-trip and gate or gate lock combined has 
opposite sides thereof, and a smaller leaf been secured The latch for securing the gate 
adapted for insertion in the slot and engage-|!8 constructed so as to serve also as a car 
ment at the ends thereof The plates apply handle The main shaft, which also sqenntes | 
held | 88 a detent, is arranged for operation to re-| 


against the | 





elastic pressure to the pintle, which is 


lease the body of the truck and to release the 


latch, so that the latter can be adjusted out 


WittiAM E H | "ss 
| 
| 


between them 
COMBINATION 
Morst 


The invention has for its object to 


LOCK 


of engageme i » gate 
Ouiver H f engagement with the gate 


and Bemis, Algona, lowa 

Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 

Please state the name of the patentee, title of | 


the invention, and date of this paper. 


provide a NOTE. 
door-lock ar 


readily to set the 


new and improved combination 


ranged te permit the 
knob to a desired combination in order 
door The 


owner 


outside 





to prevent the opening of the 








combination can be rendered ineffective when 

ever it is desired to use the door-lock as ~ NEW BOOKS, ETC, 

ordinary lock. The device can likewise be used | Tie Srory of THE AMERICA’s Cur. How 

for sounding an electric alarm on the door It Was Won in Cowes in 1851 and 

bell How It Has Been Defended for Half | 
SHUTTER-BLIND FASTENER JULES a Century by the New York Yacht 

IY Eenaux, Gibson, La. The inventor has de- | Club. By Charles P. Tower. New| 
ised a contrivance for holding the slats of York: The Rudder Publishing Com | 

window -shutte it any adjustment desired \ pany 1901 18mo Pp. 156. Price 

disk or plate of peculiar onstruction is fast 25 cents 








ned to one of the slats through the medium P . 
rhis opportune little work, from the pen of 
of flanges rhe disk works with a spring-bolt : 
. a yachtsman who for many years has been 
mounted on the framing of the shutter . . ‘ . . 
|closely identified with yachting in Eastern 
SASH-LOCK.—Jonun P. Geracuty, Jersey | waters, comes as a timely contribution to the 
‘he > c stg ve] ( | . P . 2 
City, N. J The invention relate to window literature of a subject which is just now of | 
and door buttons; and its object is to provide | paramount interest The comparative brevity 
a new and improved sash-lock which is readily ; of this booklet has rendered the work of the 
applied and arranged automatically to lock | author one of discriminating selection, and 
the closed sashes in order to prevent burglars he has succeeded admirably in including within | 
\ » » “ e ¢ tside 7 > . . s s . 
from opening the lock on the outside of the| its pages every event of vital interest in the 
window The sashes can be drawn securely | paif-century which it covers The first chap 
together to prevent rattling ter is devoted to a description of the contest 
a of the “America” against an English fleet of 
schooners and cutters, in the memorable race 
Miscellaneous Inventions, . 7 





around the Isle of Wight, in 1851 To every 


HAIR-BRUSH EMILE _ Br K, 107 Gold subsequent attempt on the part of the British 
Street, Buffalo, N y The invention is a yachtsmen to recover the Cup a separate chap 
hair-brush provided with a passage or socket | ter ig devoted, in which the dimensions of 


comb A clireular mirror is 


the brush 


for holding a 
secured on the back of 

FLYTRAP 
Texas. A simple 


each vessel are given and a description of the 
races sailed. This work Is an excellent pocket 
compendium for the use of who do not 
care for a more bulky and elaborate book. 


JAMES MANNING, Marathon, those 


construction has been devised 





ing the information. 
|sary to give the number of the inquiry, 





Business and Personal ‘Wants 


READ THIS COLUMN CAREFULLY. You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we wi'l 
send you the name and address of the party desir- 
In every case it is neces- 


MUNN & CO, 


Marine lron W orks. Chicago. Catalogue free. 


Inquiry No. ¢ For partion ¢ to manufacture a 
specia) kind of horseshoe and toe « 


Leffel & Co. Springfield, Ohio, U. 8. A. 


Inquiry No, 1500,.—For manufacturers of novel- 
ties. 


*U. 8.” Metal 


TURBINES. 


Polish. Indianapolis. Samples free. 


Inquiry No. 1501.—For manufacturers of articles 
used by power machinery plants in Germany 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J 


Inguiry No. 1502.—¥For manufacturers of 
heading machines. 





coal- 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Inquiry No. 1503.—For manufacturers of labor- 


saving devices. 
Gasoline Lamps and Systems. Turner Brass Works, 


Chicago. 





wiry No. 


nq 1504.—For a 15 h. p. traction gasoline 
or kerosene engine for use on a dry i. 


level farr 
* Perfect Hdw. Mfg. Co., 
Ottawa, Ill 


aluminium solder. Amer. 


Inquiry No. 1505.—For a company to put in water 
power plant including dams, turbines, dynamos, etc., in 
Arkansas. 


Handle & Spoke Mchy 
Falls, O. 


Ober Mfg. Co., 10 Bell St., 
(Chagrin 
For manufacturers of hand 


p rolling pennies into different 
shapes, and pressing subjects or lettering on both sides. 





Sawmill machinery and outfits manufactured by the 


Lane Mfg. Co.. Box 13, Montpelier, Vt. 
Inquiry No. 1507.—For a machine for 
shredding or grinding straw. 


cutting, 


For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 


inquiry No. 1508,—For 
rs for charging the flasks for 


manufacturers of com- 
compressed air 


press¢ 


motors, 





Rigs that Run. Write St. 
Louis Motor Carriage Co., St. 
Inquiry Na. 1509. 
iron or steel tinning pots. 


Hiydrocarbon system. 
Louis, Mo. 


For manufacturers of wrought 


Daus’ Tip 
5 Hanover St 


Top Duplicator. 
N. Y. city. 


For manufacturers of nails. 


Ten days’ trial given on 
Felix Daus Duplicator Co., 

Inquiry No. 1510. 

We make anything in sheet metal, any shape. Esti- 
mates free. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 1511.—For manufacturers of rubber 
weather strips. 

Kester Electric Mf’g Co's, Self-fluxing solider saves 
labor, strong non-corrosive joints, without acid, Chic- 
ago, lll 

Inquiry No. 151°. 


igas balloons, 


For manufacturers of hydro- 


FOR SALE, 
inclusive, bound in cloth, 
773, New York City. 

uiry Noe. 1513. 


a. 1ydraulic ram. 


Patent office reports, from 1855 to 1871, 
Address Patent, P. 0. Box 


For makers of the largest and 


Special and Automatic Machines built to drawings on 


contract The Garvin Machine Co., M9 Varick, cor 


| Spring Streets., N. Y. 


Inquiry No. 1514.—For parties to make a machine 
for the manufacture of carbon papers. 

builders of automatic and special 
Inventions perfected. The W. 
Rochester, N. Y. 


Designers and 
machines of all kinds. 
A. Wilson Machine Company, 

Inquiry No. 1515.—For the manufacturers of an 
automatic postage stamp machine. 

The celebrated “ Hornsby-Akroyd” Patient Safety ii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry Ne. 1516.—For manufacturers of the’most 
modern belt- strete hing machinery. 

The best book for electricians and beginnefs in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. 


nquiry No. 1517.—For 
for making wood alcohol. 


manufacturers of stills 





Parties to make cigar holder and pipe, 
screwing into tip 
Address Pipe, 


WANTED. 
with bone tip and amber mouthpie 
screw core. See patent 635,240. 
3, New York City. 


niry No. For small aluminium castings 
aa pment A, aluminium 2-inch tubing, 





with 








—~Men with moderate capital to take exclu- 
for sale of aluminium gas tips and gas 


WANTED. 
sive agency 
Sample lot 
Tip and Self-lighter Co., 


sent on receipt of 2% cents in 
298 Broadway, 


novelties. 
stamps. Gas 
New York. 

Inquiry No. 1519..-For parties dealing in 4-inch 
marbles perfectly round, in different colors. 

Deseniss & JACOBI, A. G., Hamburg, deep-well and 
pumping machinery manufacturers, are desirous to 
deal in modern pneumatic pumping systems, either for 
representation or acquiring inventor’s rights. Heinrich 
Fisier, Hamburg. sub. B 6545. 





Inquiry No. 1520. For machinery for making 
butchers’ skewe 
MECHANICAL SUPERINTENDENT WANTED. — Fami- 


liar with the manufacture of firearms ona large scale, 
possessing executive and mechanical ability. Address, 
stating age, experience and references, A, Box 2123 
General Post Office, New York. 

Inquiry No, 15'°21.—For manufacturers of machin 
ery for cutting, splitting and bundling firewood. 


PATENT FOR SALE.—My Fastening Device is for sale 
to any shoe eyelet manufacturer at a reasonable price 
Address Mr. Wenzel Cesak, 665 7th St., Milwaukee, Wis 

Inquiry No. 152 


10t-alr or gas engin 


.~For manufacturers of small 
rom \ to | horse power. 


June 11, 1901. 
For copy 








FOR SALE—Patent No. 676,38, dated 
Track-cleaniug Attachment for Hand-cars, 
of drawing and specifications, address 

August Hagg, 
P. O. Box 113, Eaton, Colo. 

Inquiry No. 15:23.—For machinery for handling 


pine needles and manufacturing pine needle fiber into 
various products, 


FOR SALE—Steam engine and boiler, in good condi- 
tion; 4 horse power, $4. Address Quick Returns, 
19 East Main St., Fort Wayne, Ind. 

Inquiry No. 1524.—For manufacturers of per- 
forating typewriter type for use on a Remington ma- 


chine, 


























OCTOBER 26, 1901. 


Scientific American. 
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HINTS 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication, 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 


TO CORRESPONDENTS. 





letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 


addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each 

Books referred to promptly supplied on 
price. 

Minerals sent 
marked or 


receipt of 


for examination should be distinctly 


labeled. 

(8403) <A. A. D. writes: In the past 
summer it has often been unpleasant to handle 
with bare hands. 
men who handle 
that such iron is 
breathe. Many 


exposed to sun 


not 


iron rays 
it is 
such 


convince 
burning bars of iron 
not hotter than the air they 
well-informed engineers stoutly hold that iron 
from sun rays, and does be 
the air lo deny 

touch court as a 
SCIENTIFIC 
this 
will 
iron ex 


easy to 


heat 
than 


sense of 


absorb 
hotter 
the 


does 
come this is to 
out of 

witness. Perhaps the editor of the 
AMERICAN can turn his searchlight 
matter, and perhaps many of 
disagree conclusions. If 


rule 


upon 
his readers 
with his 
above 


heat 


rises in 
then it 


posed to temperature 


surrounding 


sun rays 


objects, becomes a 





storage cell. I believe the accepted theory is 
that heat radiates from all objects at higher 
temperature to all objects at lower temper 
ature until all are at one dead level of tem 
perature. In this view iron in sunlight is| 
not warmer than the surrounding air, and 


not warmer or 
water or 
contradict 
hot day 
our senses decided 


iron in water or in snow is 
colder than the surrounding 
Yet it is not flatly 
senses If iron in sunshine on a 


hotter 


stow. 
easy to one’s 
the 
than the air, 
When this question 
Wiley, Chief Chemist 


is not 
stated 
of the 


ly deceive us was 


to Dr. H. W. 


U. S. Department of Agriculture, he at once 
replied, “Place a wooden rod, a glass rod, an 
iron bar, a copper bar in sunlight on a hot 
day They soon acquire the same temperature, 
yet the wooden rod and the glass rod seem, 
to touch, not warmer than the air, because 
they are not good conductors of heat rhe 
iron bar may be too hot to hold in the hand 
The copper bar may seem still hotter, it may 
burn the hand, because it conducts heat 
rapidly In a very cold day the wooden rod 
and the glass rod seem not colder than the 
air The iron bar may freeze to wet fingers 
rhe copper bar may seem yet colder, for it 
rapidly conducts heat from the hand, yet 
on the hottest day and on the coldest day 
atl are at the same temperature.” A bar of 
iron exposed to sun heat on a hot day does 
show a higher temperature than a_ ther 
mometer not far away This is partly, per 
haps, accounted for by the black color of 
iron, for white reflects and black does not 
reflect heat rays tut this does not explain 
why it is that when the temperature of the 
air is say 9S deg. F. and the temperature of 
the bar of iron is also 98 deg., and the tem 
perature of the human hand is also 98 deg., 
heat should rush from the tron into the hand, 
carrying the sensation of scalding, burning 
heat if the iron has but 98 deg. temper 
ature it must, in conveying heat to the hand, 
also at 98 deg., reduce its own temperature 
below 98 deg It may be that the air, and 
all objects exposed to sunshine on a hot day, 


are at the same temperature, but it is not easy 


to convince one who handles iron on a hot 
day that it is a fact, if it is a fact, that iron 
is not hotter than the alr A. It is a very 
difficult thing indeed to convince people that 
the sense of touch is a very unreliable guide 
in reference to heat and cold, or relative 
temperature An experiment which will un 
settle one’s faith in his feelings may be per 
formed as follows Take three dishes Put 
into one ice cold water, into another hot 
water as hot as can be borne by the hand, and 
into the third a mixture of these two, so that 
it may have an intermediate temperature. 
rhis dish should be set between the other 
two Put one hand into the ice water and 
the other into the hot water till each hand 
is well accustomed to the temperature of the 
water in which it is Then quickly transfer 
poth hands to the middle dish, the water in 
which will feel hot to the cold and cold to the 
hot hand A second experiment will convince 
one that articles of the same temperature do 
not feel equally hot. Take a silver half dollar, 
& copper washer, an iron washer and a piece 
of wood, all of the same size and shape as 
near as may be Place these in an oven till 
they have had time to acquire the temperature 
of the oven Then reach one hand into the 
oven and test the several pieces one after 
another The silver will feel hottest, next 
will come the copper, then the iron and last 


the wood, which may not feel hot at all, unless 


the oven is very hot indeed. A silver spoon 
from a cup of tea may burn the mouth when 
the tea which it contains will not. Such 
experiments ought to convince eny one that 
the testimony of a reliable thermometer should 


be taken as final instead of speculations about 


oh 
what ought to be or seems to be the case. 
We are very certain that stones and iron in 


the sunshine become hotter than the surround 
ing air during the day and colder during the 
night, and that this fact explains the de 
posit of dew upon such articles. We also 
think that if the air were 98 deg. and a bar 
of iron in the air were 98 deg. the hand in 
the same position would not be 98 deg., since 
the hand is cooled by the evaporation of per- 
spiration, which would be rapid at that high 
temperature. For that reason the iron would 
feel hot to the hand. An article cannot feel 
hot to a hand which is at the same temper 
ature. It would certainly be very rarely the 
case that a thermometer laid upon the open 
skin exposed to the air would indicate 98 
deg. Controversy upon such a matter ought 
not to be possible. The demand should be 
“To the experiment. Test the 
and find what they are.” 


(8404) C. U. M. 
that a rain 
diameter, 
which 
circumstances show 


immediate : 
temperatures 


writes: A claims 
pluviometer, of smal! 
inches to 6 inches, 
perpendicular, will under all 
the actual rainfall, while 
B maintains that the gage will show the actua! 
rainfall only while the latter descends per- 
pendicularly or nearly so, but that when it 
descends at an inclination it will show less, 
and that the greater the inclination § the 
greater the difference between the actual fall 
and that shown by the gage. Which is right? 
A. The the rain gage is to collect 
the rain which would fall upon a certain area 
of the This it without reference 
to the inclination of the descending 
drops. of water is collected 
as would white 


gage, or 
say, from 4 


stands 


object of 
earth does 
angle of 
The same amount 
fall paper or 


upon a sheet of 


of soil of the size of the opening of the rain 
gage. We agree with A. Suppose the rain 
gage were made with a square opening, say, 
one square foot, and that each square foot 


of the surface of the earth upon which the 





jno air 
| bodies which 


| around 


rain falls were provided with its rain gage, 
the entire shower would be collected in the 
gages. Kach gage would catch the water 
which otherwise would fall upon a square | 
foot, no matter what the inclination of the 
falling drops If B is right this ought not to 
be true when the rain falls obliquely. But 
the entire rainfall must be caught in the 
gages, and hence each gage must catch what 


falls upon its square foot, even when the rain 
falls obliquely 

(8405) A. K. S. Please give me 
simple definitions in Notes and Queries of the 


asks: 


following: A volt, ampere, watt, induction 
A. These terms have been defined repeatedly 
in our columns. The volt is the unit of elec 
trical pressure, the cause of the fiow of an elec 
tric current. About one and one-tenth volts 
is the pressure of a Daniell's or gravity cell 
at its best. The ampere is the unit of cur 
rent strength, and is such a current as would 


| be given when the pressure is one volt and the 


| electrical 


is the unit of 
when the 
one 


The watt 
given 
current is 


resistance is one ohm 
the power 
one volt and the 
is 1-746 of a 


power, 
pressure is 
ampere. It horse power, or 
746 watts will do the 
power. Induction is the 
upon a wire in its neighborhood, 
current in the wire. There 
kinds of induction, 





same work as a ho 
effect of an electric 
current set 
ting 
numerous 


up a are 


however. 

you tell 
quadrants of paper on a Toepler 
machine ought to be insulated 
disks which they cover? A. 
should be in contact with 
insulated from it, on a Holtz 


(8406) G. C. L. asks: Can 
the 
electrical 
tinfoil 


sectors 


me if 
Holtz 
from 
The 


the 


the 
paper 
tinfoil, 
machine 


not 


(8407) J.C. P. asks: To settle a dis- 
pute kindly state in the Notes 
column of your valuable paper if 
lightning afford protection to 
is not rapidly becoming obsolete A. 


and (Queries 
the idea that 
buildings 
On the 


rods 


contrary, lightning rods are regarded as a 
great protection to buildings 

(8408) J. H. asks: 1. A few months 
ago I noticed that whenever I touched metal 
an electric spark with a crack passed off 
iny finger to the metal, and in about ten 
minutes I could repeat the same again For 
three or four successive days this occurred 
Never before or since had I noticed same 
During that time I was occupied with the 
same business as before and after. What 
caused the electric sparks? A. The spark 
was caused by the condition of the air In 
| dry cold weather it is very easy to obtain 
la spark by simply rubbing the shoes on the 
carpet as we walk and then presenting the 
finger to some object The gas can be lighted 
in this way 2. How is the electric current 
generated in the air? It cannot be through 
the rotation of the earth, as the atmosphere 
moves with earth, and between atmosphere 
and the empty space there can be no friction 
to produce it A. We do not know 





I notice in your 
for 
the atmosphere 


(8409) H. B. writes: 
ScIENTIFIC AMERICAN 
the depth of 


issue of September 
7 an article on 
surrounding the earth, which is 
from 40 to 216 miles. I 
the depth of 

its weight 
(apparently) to its elasticity, 


variously 


estimated can under 


stand how atmosphere could be 


estimated by 
there is no limit 


per cubic foot; but as 


and as every foot ascension makes the same 
atmosphere rarer and necessarily occupy a 
greater space, and as far as we know from 


practice its density decreases at a given ratio 


as the height increases, how can there be a 


limit to the height the atmosphere reaches 
unless there is a limit to its rarity? I ask 
this question, not to dispute other assumptions, 
but to grasp the idea that would enable one 
to figure a limited height of the atmosphere. 
A. The older estimate of the height of the 
atmosphere was based upon the law of ex- 
pansion of gases as the pressure is diminished. 
This law is that a gas expands in the same 
ratio as the pressure is diminished. If the 
pressure is halved the volume is doubled; 
if reduced to one-third, the volume becomes 
three times as great, etc., for any pressure. 
In addition to this the effect of temperature 
upon the air to contract it and prevent a 
portion of the expansion must also be allowed 
for. The temperature of the air falls one 
degree for every 300 feet of ascent above sea 


level. Allowing for both these laws, we have 
the result that if the barometer stands at 
30 inches at the sea level, it will indicate 29 


altitude of 910 feet above the 
inches at 1,850 feet. At 
16,000 feet the barometer would stand at 16 
inches, at 30 miles it would read five-thou 
sandths of an inch, and at 45 to 50 miles 
the reading would be small to be made. 
The mercury in the cistern and in the tube 
would apparently be at the same level, At 
that altitude the air has become so very thin 
as to be incapable of producing pressure suffi- 
a barometer, But 
the same as saying that there ts 
that Meteors are small 
are through space in 
the same manner as the earth moves 
the sun. Some of these encounter 
the earth in their flight and enter the earth's 
atmosphere. As they rush through the at- 
mosphere they exert friction against the air 
just as a train of cars does, and as a result 
of the friction they take fire and are burned 
when they contain only gas. If they are solid 
they are heated and fall hot to the surface of 

Many of these have been collected. 
them found while still hot 


inches at an 
sea level, and 28 


too 


cient to be measured by 
that is not 
above level. 
moving 


exactly 


the earth 


Some of have been 


from their rush through the air. If a meteor 
happens to be observed by two persons at 
|a distance from each other and its angle 
above the horizon noted a triangle can be 
drawn which shall have the meteor at one 
corner and the observers at the other two 
corners. If the distance between the observers 
is known in miles, the other two sides of the 
triangle can be found also in miles; that Is, 


| if more 





the height of the meteor can be measured, In 


this way it is learned that meteors take fire 
at much more than 100 miles above the sur 
face of the earth, and, of course, the air 
extends a considerable distance above that 
point, since the meteor had gone through air 
enough to heat it and set it on fire before it 


concelve of 
these 
the 


became visible. It is difficult to 
anything so thin as the alr must be at 
heights, but we are compelled by 
given above to believe that it does 
That the air extends more than 
above the earth is not a matter of 
but of measurement. Hiow much 


great 
reasons 

so exist. 
100 
estimate, 


miles 


farther it extends is a matter of estimate. 
The other question raised, How can there be 
a limit to the atmosphere unless there be 


a limit to its rarity? may be answered 
there is a limit to its rarity. Matter is not 
infiniteiy divisible, though space may be. The 
limit to the rarity of the air is ultimately 
reached when the attraction of the earth, 
which we call gravitation, is unable to hold 
the molecules of oxygen and nitrogen upon 
the earth The energy of these molecules 
keeps them in constant motion. They collide 
with another and bound away without 
ceasing their motions. As we go above the 
earth the distance between the molecules of 
the gases becomes greater through which they 
must move before they strike another mole- 
cule. At the greatest heights the molecules 
in the outer layer may move away from 
earth lost to it, passing away 
what call empty space From 
such considerations it is thought that the 
heavier the air are more abundant 
the surface of the earth and the lighter 
extend higher the earth It may 
even be that there been the 
atmosphere which have escaped 
from It And the 
on We have not 
edge even in regard 
the air 


one 


and be into 


we erroneously 


gases of 
near 
above 

have 
now 


ones 
gases in 
entirely 
be still going 
know! 


may 
the limit of 


te o common 


processes 
reached 
and free 


a thing as we breathe 


(8410) J. M. C. do 
pouring 
act 
may 
elr 


asks: 1. What 
the compound for 
newly-wound armature to 
A. Shellac. 2. How 
5O0-volt 
motor is a small 
resistance made of lamps; 
lamp bank will fur 
have to rewind the 
ring electric bells 
DOO-volt 


you consider best 
on wires of a 
insulator’ 
I run a 110-volt 
cult? A. If the 
with a 
than a 
nish is required, you will 
Hiow may I 
battery) from a 
SuPPLEMENT containing 
Put the bell in 
incandescent lamps requiring 
The bell will probably get 
through the lamps. 4. How 
the trolley 
trolley by this 


too 


as an 
motor on a 
one, it 
ean be run 
current 


motor. 3 
(run on cireuit ? 
such a 
with five 
each 


Have you 
series 


100 


diagram’? A 
volts 
enough 
regulate 
against the 
may | 
not 


voltage 
should I 
pressure of a pole 


wire? I mean how 
the 


The 


know when pressure is great or 
pressure is regulated by a 
spring 5. Where should the trolley wire 
curve—in the center of the track, 
rail or near the Inside? A. 
The wire is as nearly as may be over the 
center of the track. The book upon “Electric 
Railways,” by Dawson, price $12.50, 


full details upon most points in the construc 


enough ? A 


be on a 


near the outside 


gives 





the | 


that | 
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tion and operation of trolley lines. “The 
Blectrical Railway Pocket Book,” by the same 
author, price $5, is valuable. 

(8411) A. D. asks: Is the voltage of 
cireults cut down when a rheostat is used, 
and is it cut down when a lamp is used? 1 
am burning a 105-volt lamp in series with a 
water rheostat on a 210-volt alternating cir 
cult. Does rheostat cut down the voltage to 
105, or does it simply cut down the amperage? 
A. The voltage of a circuit is not effected by 
a rheostat. From one pole of the cireuit to 
the other In the case you cite is 210 volts, If 
you had two 105-volt lamps across that clr- 
cult half the drop would be taken by one lamp 
and the other half by the other lamp. Your 
rheostat simply takes the place of one lamp, 
and in the rheostat there is done exactly the 
same electrical work which would be done 
in the lamp if it were put in place of the 
rheostat. The current which flows through 
the rheostat heats water to a certain degree. 
The same current would heat a lamp so that 








it would shine. If your lamp takes a haif 
ampere, you pay for a half ampere at 110 
volts. You get Nght for a half ampere at 
105 volts and waste in the water one-ha!f 
ampere at 105 volts. Without the rheostat 
you could not put a single lamp on the clr- 
euit. Alone it would get a whole ampere, 


and that would burn the lamp out immediately. 
The rheostat adjusts the resistance of a cir- 
cuit to the work to be done and enables one 
to change the current as desired, 


(8412) H. V. asks: Can I obtain a 
steady current of about 100 volts from 15 
Grove cells by passing the current through an 
induction coll? If not, please advise me as 
to how to get a current of about 100 volts 
as steady or continuous as possible without 
using a dynamo, A. You cannot obtain a con- 
tinuous current by an Induction coll in any 
known way. The induction coil gives either an 
alternating current or a pulsatory unidirec- 
tional current according to circumstances. To 
obtain a 100-volt continuous current with a 
Grove battery will require from 56 to 60 
cells connected in series. This will be as 
steady as that of a dynamo. 

(8413) C. H. A. asks: Will you please 
explain how, if I know the power of each lens, 
I can find the combined power of two or more, 
as in a microscope or telescope? Should not 
rule appty to elther microscope or tele- 
scope if there is no difference other than the 
high-power objective in one and the very low 
power in the other? A. In obtaining the 
magnifying power of a microscope, the fact 
is used that the limit of distinct vision by 
the normally ten inches, The lnear 
magnifying power of the objective and of the 
eyeplece is found by dividing ten inches by the 
focal length of the lens. Thus a haif-inch ob 
jective magnifies a line 20 times. The lens Is 
sald to magnify 20 diameters. A 2-Inch eye- 
plece magnifies 5 diameters. The total linear 
magnifying power of the two lenses combined 


one 


eye Is 


is the product of their separate magnifying 
powers. In the case above this would be 20 by 
5, or 100 diameters, The magnifying power 


of a telescope is the quotient found by dividing 
the focal length of the object glass by that of 
the An object giass whose focal 
length is 6 feet, or 72 Inches, with an eye 
plece of 2 inches focal length will magnify an 
object 36 diameters. The superficial magnifica 
tion will in both instruments be found by 
squaring the linear magnification. 

(8414) W.0O.B. asks: Will you kindly 
inform if winding should be changed in 
motor SurrLemMent No, 641 to 
110-volt cireuit, or would It be ad- 
visable to use resistance coll? A. A rheostat 
may be used or the winding may be changed, 
28 B. & 8. on field and No, 30 on 


eyepiece, 


me 
described in 
run on 


using No, 
armature. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


October 15, 1901, 


AND BACH BEARING THAT DATE. 


(See note at end of list about cepies of these patents.) 





Abrading disks, machine for making, Gard- 











ner & Cadman Prrr rrr: t. 654,568 
Acid storage tank, J. Vollme 654,655 
Adding machine, A. K. Ereland.... . 634,682 
Air brake hose splicer, D. C. Carr... * 684,405 
Air brake system, P. Whiting . 684,746 
Air compressor valve, W. H. Caster.. 684,065 





KB. F. 





Air beating and agitating apparatus, 

Porter ose 
See Boiler alarm. 
Alloy, E. Murmann....... 
Animal trap, J. P. Martyn 










Automobile driving and steering gear, © 
fall osbevalbeguec® 
Automobile vehicle, G. D. Leechman... 
Azle journal, ©. FOR... .ccccesece 
Axle, vehicle, ©. L. Thomas 
R 


Baby walker and table, N. 
Badge, G. B. Adams.... 
Bag fastener, H. W 
Barrel, B. O 





Bath apparatus, vapor, P. y 

Battery plate holder, electric storage, C. 
Kaufmann .....se+-> eee oeceseces 

Battery plate, storage, C. 8. Kaufmann 

Bearing, roller, 6 De PO es ccoveaseces 

Bed spring tightener, woven wire, G. 
Greenleaf ....66+.6+ ob seeccece : 

Bedstead brace, G. EB. Smith....... 

Belt, skirt supporting, G. H. Mowe. 

Bicycle, C. Soucy, IJr........++. cee 

Blind fastener, J. Davies. 





Blowing machine, J. Kennedy ; . 
Boats, visual indicator for submarine, J. P. 
Holland ‘ os . 


(Continued on page 270) 
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Rowers 
Kiolating apparatus, 


684,508 
654, 420 
sd, em 
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thet, dies 


184, D8 
11, wie 
Ost, tsa 


Ono 


tnt.74 | Mote 
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tied 4 
On4,74 
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4, Gur 
ea ool 


on, 7 
on, 700 


ed, 451 


684,525 
684,548 
84.528 
684,504 
on4 500 
sd ba 


84,680 
Os4,452 
isd, Dal 
ied, 7t 


4, bol 


154, le) 
84,004 
Wed 4s 
6s4,000) 
ed ure 


4 752 


Oni ole 


Os4 OO2 
4d 


84,401 


654,028 


84,601 
684,579 
684,005 
is4, 500 
11,087 
6s4, 468 
64,74 
S462 
OS4,001 
M4477 








84,520 


84,402 
M4, 454 
84, 008 
s4.41 
O84, 505 
G84, 428 
84, 420 
G84, 480 
684,715 
684,705 


OS4, 440 
684,766 


US4,404 


84,500 


as400 
684,08 
684,448 


G84, 686 


tis 
54,0. 
anf 

usd 
as4, 
“sd 
om, 
684,611 
Os4, 406 
684,623 
684,441 








ana, Ow 
684,461 
654,513 
> 684,588 
684,515 
684,507 
684,721 
684,726 
684,768 
684,599 
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ci | AN AUTOMATIC ENCINEER ec: | 


(me that can always be depended on in 
smergency or accident ts the 
MONARCH’ Engine-Stop System 
Kaaily attached to any engine or com 
~ Will stop a 
absolute 
wheel 
nnection with Gov 
out of 
Send 





is 





The Monarch Mig. Co, ‘Waterbury, ct 


nomy. 


and 








if You Want the 





p14 entcott A i k Co,., 
ata "J ir , 








Warren Chemical & Mfg. Co., 85 Fulton St., New York 


‘FRICTION DISK, DRILL 2 i = 


FOR LIGHT WORK. 
Advantages: 





BARNES ©0.,, 


THE EUREKA CLIP " for, Cray 


dispensable to Law . " J 
! “rs u - 

Bankers, Insur ‘ Ww. W 

business men gen 


paper. 
rece of 100 for 2 











The perfect gas or gasoline engine, 
motor carriage or launch is equipped 


| Autooperker 


684,547 


MOTSINGER DEVICE 
‘rec 


0., 
Pendleton, ind,, U.S. A. 


NOTICE.—This company is the owner of the United 

No, 642,868 which covers broadly 
any kind of a Sparking Dynamo in which the armature 
is driven by an aa Hyd controlled intermittent 
An attempt is being made by other | 
manufacturers oy ‘put an inferior but infringing Spark. | T d 
ing Dyviameo on the market, and the manufacturers and | Telephone call bell apparatus, 
users of such infringments are bereby notified that we 
intend vo enforce our rights under the patent 


States Letters Patent 





| Hoisting apparatus, T 









Hub attaching device 


Hydrocarbon burner, | 





Incandescing mantles 
sirchmore 
Inflatable articl ‘ fT 
HES TOOLS s»0 SUPPLIES.” | I aoa 
+ PA ee Kaufmann 
Jack See Lifting 


and Turret Lathes, Plan- | joint for curta Bom 
orn, Shape rs, and Drill Presses 
- Xu 


ld St., Cineinnati, 0 ude seria) | i 


| Laminated packs, m 


‘Electrical Scientific Novelties. | ,..8 6.05." 


Lamp, electri ‘ 
amp, flash \ Lruthtie 


Lamp, gas, J. Guilt 

Lamp, oil, J Guin 

Lamps, inner globe 
ad veg 

Last, A. G. Fits 

Lathe, ‘ J. Grant 





Lathes, planers 


& FINCH ©O., 


Ledger, card, H. H. I 





hi | CORK WALLS AND FLOORS | sisi ost? 


Or onts and Dalldere on account of their durabili Molding tibrows mat 
artistic beauty and ec: il 


NONPAREIL CORK 
sound mpoet ane 
Hotseless and san 


Mowe fax harvesting 











churches, schools, ete., and Packis ‘ , ‘ - . 
a “ 1 ’ aT 
THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn Seong BR 
~| Paper t machit 
iam for W J. « 
ASDESTO= | rarcittin attints 
| Pay lent art ithe l | 
. i. ! ir ng \“ hk 
Metallic tities Ju 
rt era sin 
luplicating, A. N 
Photograpt yi . 
> Packings {si i" 
Pia i il 
GASKETS, TAPE and PISTON PACKINGS, | Iie (rin mart 
highest pressure for either steam or Pip . CO BOM 
Z for samples and price list. Pits . arena r 
ISTA). 88 Pearl St. Bostoo, USA] Platen press, A. Ht. 8 
Pl d vat f 


Best Lathe and Drill Fletch 


Pk t 1 
Hl (iarris 
I nat a t 
Cowl 
Pneumat i t 
oO Ss I 
! 
I'r ~ f 
tracting, L. | 
Oneida, N. Vs. U.S. As) printing | n | 
French, Spanish or German, Pris ' 
COLUMBLAN EXPOSITION, 18% ree 


ROOF YOUR OWN BUILDINGS |")! fs 


labor or money with Pun lire I asur 


| Warren’ 8 Natural —_—— Stone Surface Ready Roofing. | Pump, double acting ! 


Surf is completed at | P'" ng 
factory and requires no 
panting Durable and I 
comparatively  fire-proof I 
In rolls of 108 square feet i ‘ 
made of genuine Trinidad | Rail joint support \ 

K 
I 
I 





asphalt Write for par 
ticulars to 








Reckford, Il. 


FOR LIGHT AND MEDIUM WORK | S# Sling machine, A. 


this new M inch Saw g. { H. Hapgood 


«_B. F. BARNES |s3ic,cnrt, Yh 


Upright Drill is the best tool made 





ell bullt. ap to date. The 


4 strong and positive—the | Sewing machine, shoe, H 
0 ne gives wide range of speeds Sewing mac “, 
m | it-inch to %-ineh. Read Sewing machine spool 
request haum 


B. F. BARNES COMPANY, Rockford, I). | S°W'ne Machines, awl 


Shari 





s at I I J 
paper lip 
e * hy z | Speed mechanisn liffe 
i } > | Spinning and do rt 
all booksellers, stationers | ts crieff 
or by mail on receipt \ Spinning cotton, etc 
| Sprinkler head, E. D 


of price Sample card, by mail,free Man X fy Phillips 
L Caragneatss Safety ak 


a, \. 0. | Square, steel, F. W. I 
Stacker, G. Wettlaufer 
Stacker, straw A. Van 





Stanchion, R. T. Reid 
Starting mechanism, W 


Steam generator, I & 
Steam generator, water 


Stitch machine, fair, E 
Storage battery, R 
Storage battery for 
Street cleaning machine 





' 
| 
| Switch 


‘plegraph, signal, B. & 
egraphy, quadruplex 
egraphy, wireless, H 








Horse and su .y, gallo 
Hor tread, 
Home M tow man 
How nozzles 

or, Sar 
Home clamp 
Hot air furnace ii. L 


|} hiub, lubricating s Watt 
Hub, wheel, G ii. Spri 


Lathe, engine, Hl. KR. Lal 




















Stair builder's pitch board 


Steam boiler, W. D. MeNaull 





Surgical splint, EK. I Cook 





Table fork, C. F. Smith 
1 





one apparatus and system, 
ephone attachment, H 


(Continued on page 271) 
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654,004 
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684,470 


OS4,487 


684,40 
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os4,710 





845: 


Gs, 
OS4 42 
wd 
684,567 
s4,614 
GS4,718 

1s 


4 OES 
ts We 
84,474 
on 707 
isd 4 
OS4,454 
6s4,07 


O84,455 
684,650 
684,750 
84.47 
684,700 
tis4 ool 
684,446 
O84, 450 
OS4, 46 


684,684 


684,678 





684 


Os 


684,504 


684,! 540 


684,746 


684,451 


684,548 
684,700 
684,697 
684,618 
684,411 


684,558 


684,761 | 


684,440 
684,415 
684,467 


c 684.601 


684,445 
684,615 








2/661 GHT OF ASIA” [AMP 
The Smallest Porta- $ 
ble Electric Light. F 2.50 


Unlike ali other portable 
ghts, the batteries of the 
L t of Asia” Lamp do 
eriorate unless used 

od light for short 

intervals, this lamp ts unex- 
elled. The “ Light ef Asia 

Lamp is made with a view to 
yuuty, and i8 mounted in an 

aluminum shell covered with fine 

leather Weight, d4¢ oz \% in. di- 
ameter, 8 inches long 


Larger sizes at 83 & $3.50. 
ELECTRIC CONTRACT CO., 
53 MAIDEN LANE, NEW YORK. 


MAXIMUM POWER- MINIMUM cosT. 
If you use a pump ik 
beer, lard, acids, starc of 
petroleum, brewer's 
mash, tanner’s lquor 
cottonseed oll or tuida, 
hot or cold, thick or thin 

you want to get the 
— TABER ROTARY PUMP 
TABLA PUMP CO.BUTFALONY. which does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect- 

















| ly durable. All parts are inverchangeuble. Needs no 
skilled workman. Detects guaranteed. (atalogue free. 


TABER PUMP CO., 32 Weils St., buffalo, N.Y., U.S.A 


D.-L.HOLDEN 
Bi ESTATE TRUST BLDG PHILA. PA 








COMPOUND SLIDE REST 


With double micrometer adjust- 
ment xceptionally wide bearing —/( i 

surface. So.id and adapted for all q 
requirements of its side Clamps ' er A ‘ 
directly and firmly to Lathe bed 

Can be set to turn at any angle a 
Micrometer lead screw + ee 
movement on bottom slides and aos 2 
ways, 244 ins. cross feed, 244 ins. lon 

gitudinal feed Perfect cons- 

tructed, { irculars on application. ? 


Massachusetts Tooi Co., 60 Welis St., Greenfield, Mass. 


**WOLVERINE”’ 


Gas and Gasoline Engines 
STATIONARY and MARINE 
Wolverine” is the only reversibie 
MarineGas Engine on the market. 
t is the lightest engine for its 
power. Requires no licensed en 
gineer. Absolutelysafe. Mfd. by 
WOLVERINE MOTOR WORKS, 
m Street, 
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Walworth’s 
Solid 
Die Plate Standard 


GB” Price List on application to 
WatwortH Manuracturinc Co., 
128 To 136 FEDERAL STREET, B STON, MASS. 


THE coL UMBIA 


EXPANSION 5S STEAM TRAP 


Is a Wonder. Ali made to 
work from U0 up to 10 Iba. steam 
pressure and tested on steam 
ve shipment. Also manu 
urers of McDaniel Steam 

ups, Separators, Keducing 
Valves, Exbaust Heads, Blo yweotr V alves, Suction ‘lees, 
Hydraulic Vaive poe by jeale rs. _ tor booklets. 
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: THICKNESS GAUGE. | 


2 leaves Varying in ae 
© thousandths, from U4 to 02% 
° rhickness marked on each leaf. 
Leaves may be used 
+4 singly or in combi- 
nation with one an- 
3 other. Frice Las z e 
EL logue 0, i \-: 8 free. 
° 3 rae Lo. St co. 
e Bee 13, Athol, 7. U.S. A. 
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12-inch Pipe cut off and 
Threaded with ea by one 
man and a 

| OD 2-2 eo) 


> 1S & CURTIS CO. 
Range ! . 6 Garden St,, Bridgeport, Conn 





‘A MAGAZINE FOR THE HOME MAKER 


NOW READY. 


Che... 


| Scientific American 


Building Edition 


VOL. 31. 








Beautifully illustrated with many views and plans of 
country houses. seasive cottages, bungalows and other 
buildings, inciading some of the more important 
examples of large city dwellings. The leading archi- 
tects of the cour try are now contributing to this maga 
zine a series of alks on important and popular 
architectural subjects The contributors to this new 
and original fe ature in architectural journalism in the 
current volume are Messrs. Bruce Price, W. A. Boring, 
Wilson Eyre, Jr and H. J. Hardenburgh. 


SPECIAL DEPARTMENTS : 
Monthly Comment on Timely Topics. 
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